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Consult ''Contents'' for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 
7 . agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or students; 
for specialists in wildlife management, waste disposal, or pollution control. 


This soil survey is a publication οἱ the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

This survey was made cooperatively by the Soil Conservation Service, the 
Forest Service, the Bureau of Land Management, and the Montana Agricultural 
Experiment Station. It is part of the technical assistance furnished to the Fergus 
County Conservation District. Major fieldwork for this soil survey was performed 
in the period 1960-78. Soil names and descriptions were approved in 1979. 
Unless otherwise indicated, statements in this publication refer to conditions in 
the survey area in 1979. 

Financial assistance was provided by the Old West Regional Commission in 
cooperation with the Montana Department of State Lands and by the Fergus 
County Commissioners. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 

Cover: Typical area of Fergus County. Savage silty clay loam, 0 to 2 percent 
slopes, in foreground. 
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for landfill. 
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Classification of the soils (table 14)... 621 
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foreword 


This soil survey contains information that can be used in land-planning 
programs in Fergus County. It contains predictions of soil behavior for selected 
land uses. The survey also highlights limitations and hazards inherent in the 
soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and 
the management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the county 
is described. Information on specific uses is given for each soil. The information 
given in this survey does not eliminate the need for onsite investigation of the 
soils for specific uses. Help in using this publication and additional information 
are available at the local office of the Soil Conservation Service or the 
Cooperative Extension Service. 


»u ya JW PPP A 


Van K. Haderlie 
State Conservationist 
Soil Conservation Service 
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FERGUS COUNTY is in the central part of Montana. It 
has a total area of about 2,716,160 acres. Fergus 
County has a wide variety of topography that is 
characterized by rolling plains in the northern part of the 
county, the North and South Moccasin Mountains and 
the Judith Mountains in the central part, and the Big 
Snowy and Little Snowy Mountains in the southern part. 

Descriptions, names, and delineations of soils in the 
soil survey do not fully agree with those on soil maps for 
adjacent survey areas. Differences are the result of 
better knowledge of soils, modifications in series 
concepts, or differences in intensity of mapping or in the 
extent of soils within the survey. 


general nature ot the survey area 


This section briefly discusses the settlement and 
development, mineral resources, ground water 
resources, and climate of the survey area. 


settlement and development 


Fergus County was established by an act of the 
Fourteenth Legislative Assembly, Montana Territory, in 
spring of 1885. The original area of Fergus County was 
subsequently divided to form all or part of Musselshell, 
Petroleum, Judith Basin, Wheatland, and Golden Valley 
Counties and the present Fergus County. 


The area that is now Fergus County once was largely 
the hunting grounds of such Indian tribes as the Gros 
Ventre, Crow, and Sioux. Trapping and trading with the 
Indians were the chief occupations up to the time that 
gold was discovered in the area. 

In 1878 Mr. and Mrs. Janeaux filed the first homestead 
claim in the area that was to become Fergus County. In 
about 1880 stockmen began using the rangeland areas, 
but few crops were grown until about 1906. By 1917 
most of the better farmland had been homesteaded. The 
number of farms has been decreasing steadily since 
1930, when 2,073 farms were in the county. In 1974 the 
number of farms was only 802. As the number of farms 
has decreased, the average size of farms has increased 
from 609 acres in 1920 to 2,729 acres in 1974. In 1974 
the county was about 62 percent rangeland, 25 percent 
cropland, 9 percent woodland, 2.5 percent pastureland, 
and about 1.5 percent other kinds of land. 


mineral resources 


By Eddie Juvan, geologist, Soil Conservation Service. 


The mineral resources in the area can be divided into 
three groups: (1) metals; (2) fuels, consisting of oil and 
gas; and (3) nonmetallics, or industrial minerals. 

All of the mineral deposits in Montana yielding 
commercial quantities of metal are in the mountainous 
areas, where igneous activity has been commonplace 
(76). Such is the case in Fergus County, where 


commercial metallic deposits are associated with the 
laccoliths forming the Moccasin and Judith Mountains. 
Gold was produced in both localities in the early 1900's 
and again in the North Moccasins in the period 1936-42. 
Only a small amount of gold has been produced 
intermittently since that time. Almost all of the gold was 
produced from lode claims near intrusive contacts. Other 
metals associated with the intrusive bodies are silver, 
lead, zinc, copper, tungsten, and fluorite. Some of these 
are present in commercial quantities, and others occur 
as gangue minerals. 

Although Fergus County is not one of Montana's 
leading oil- and gas-producing counties, several 
producing wells have been developed (77). As the 
search for oil and gas intensifies, many exploratory wells 
undoubtedly will be drilled in Fergus County. The only 
mineable coal reserve in the county is the Lewiston field, 
which ranges in depth, where mined, from 2.5 to 8.0 
feet. Major exploitation of this field took place early in 
the 1900's. Only a few small mines are currently 
producing coal. 

The nonmetallic, or industrial, minerals are probably 
more important to Fergus County than are the metals. 
Common brick clay is available in mineable quantities 
near Lewiston. High-quality, white-firing kaolin clay is 
available in the South Moccasin Mountains, but it is not 
mined because sufficient markets are too far away. 
Bentonite occurs in Cretaceous shale throughout the 
county. Deposits of commercially important gypsum are 
exposed near the base of the Ellis Formation, south of 
Lewistown. Building stone, limestone, travertine, and 
sand and gravel deposits are commercially mined in 
Fergus County. . 


ground water resources 


By Eddie Juvan, geologist, Soil Conservation Service. 


Most of Fergus County is underlain by stratified rock of 
Paleozoic and Mesozoic age. The rock contains a 
number of sandstone and limestone formations that are 
permeable and contain large quantities of ground water 
(16). Many of the water-bearing formations are exposed 
on the flanks of the mountains and therefore are 
favorably situated to receive recharge from precipitation 
and from streams fiowing from the mountains. Other 
water-bearing formations are deeply buried and are 
some distance from the mountains. The geologic 
structure in areas of these formations is such that 
artesian wells can be dug in some areas. 

Of great significance to the ground water supply of 
Fergus County are deposits on flood plains and low 
terraces along valleys. These deposits are composed 
principally of silt, sand, gravel, and cobbles, and they are 
the most permeable water-bearing strata in the county. 

The consolidated rock of significance to the ground 
water supply is the stratified rock that underlies most of 
the areas that are not mountainous. Within the county, 
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wellis in the consolidated rock provide much of the water 
used for industrial and domestic purposes. Many water- 
bearing rock formations are in the county; because of 
the complexity of the geology, however, not all 
formations occur in any given area and the depth of 
wells required to tap a given formation varies with 
location. 

Water quality tends to vary greatly because of 
differences in the content of dissolved solids. These 
variations depend mainly on the geology and 
precipitation in an area. The permeability and recharge 
characteristics of the rock in most of Fergus County are 
such that the water is contained longer, which allows 
more minerals to dissolve. Water quality generally 
decreases with depth. 

The most important aquifers in Fergus County include 
the Fox Hills Sandstone, which is the lower member of 
the Hell Creek Formation, the Judith River Formation, 
the Eagle Sandstone, the Kootenai Formation, the 
Morrison Formation, the Swift Formation, and the 
Madison Limestone Group. The Sawtooth, Amsden, and 
Kibbey Formations also yield small supplies in certain 
areas. The Madison Limestone Group is essentially 
untapped, but it should be an important source of water 
in the future. 


climate 
Prepared by the National Climatic Center, Asheville, North Carolina. 


Fergus County usually is warm in summer and is 
characterized by frequent hot days. In winter, periods of 
very cold weather are caused by artic air moving in from 
the north or northeast. Cold periods alternate with milder 
periods that often occur when westerly winds are 
warmed as they move downslope. Most precipitation 
falls as rain during the warmer part of the year and is 
usually heaviest late in spring and early in summer. 
Winter snowfalls are frequent, but the snow cover 
usually disappears during mild periods. 

Table 1 gives data on temperature and precipitation in 
the survey area, as recorded at Denton, Grassrange, 
Lewistown, and Winifred, Montana. Table 2 shows 
probable dates of the first freeze in fall and the last 
freeze in spring. Table 3 provides data on length of the 
growing season. 

In winter the average temperatures at Denton, 
Grassrange, Lewistown, and Winifred are 22, 25, 23, and 
20 degrees F, respectively. The average daily minimum 
temperatures at Denton, Grassrange, Lewistown, and 
Winifred are 9, 11, 12, and 9 degrees, respectively. The 
lowest temperature occurred at Denton on December 29, 
1968, and is -46 degrees. In summer the average 
temperature at Denton, Grassrange, Lewistown, and 
Winifred is 63, 65, 63, and 65 degrees, respectively. The 
average daily maximum temperature is about 80. The 
highest recorded temperature, which occurred at 
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Grassrange on August 5, 1961, and at Winifred on 
August 24, 1969, is 105 degrees. 

Growing degree days, shown in table 1, are equivalent 
to heat units. During the month, growing degree days 
accumulate by the amount that the average temperature 
each day exceeds a base temperature (40 degrees Ε). 
The normal monthly accumulation is used to schedule 
single or successive plantings of a crop between the last 
freeze in spring and the first freeze in fall. 

The total annual precipitation at the four reporting 
weather stations is 14 to 17 inches. The total annual 
precipitation for the county is 10 to 30 inches. Of the 
total precipitation, 75 percent usually falls April through 
September, which includes the growing season for most 
crops. The heaviest 1-day rainfall during the period of 
record was 2.9 inches at Winifred on May 21, 1962. 
Thunderstorms occur on about 30 days each year, and 
most occur in summer. 

The average seasonal snowfall is 53 inches at Denton, 
66 inches at Grassrange, 61 inches at Lewistown, and 
41 inches at Winifred. The greatest snow depth at any 
one time during the period of record was 36 inches at 
Denton, 20 inches at Grassrange, and 22 inches at both 
Lewistown and Winifred. On the average, 25 days at 
Denton, 18 days at Grassrange, 53 days at Lewistown, 
and 27 days at Winifred have at least 1 inch of snow on 
the ground, but the number of such days varies greatly 
from year to year. 

The average relative humidity in midafternoon is about 
50 percent. Humidity is higher at night, and the average 
at dawn is about 70 percent. The percentage of possible 
sunshine is 75 in summer and 50 in winter. The 
prevailing wind is from the southwest. Average 
windspeed is highest, 12 miles per hour, in spring. 

In some winters a heavy blizzard with high winds and 
drifting snow strikes the area, and snow remains on the 
ground for many weeks. In some years summer 
hailstorms cause severe local damage to crops in the 
area. 


how this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 


used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 


The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to 
nationwide uniform procedures. They drew the 
boundaries of the soils on aerial photographs. These 
photographs show trees, buildings, fields, roads, and 
other details that help in drawing boundaries accurately. 
The soil maps at the back of this publication were 
prepared from aerial photographs. 


The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under "General soil map 
units” and “Detailed soil map units.” 


While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for 
engineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those 
characteristics may be modified during the survey. Data 
are assembled from other sources, such as test results, 
records, field experience, and state and local specialists. 
For example, data on crop yields under defined 
management are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 


But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, rangeland and woodland managers, 
engineers, planners, developers and builders, home 
buyers, and others. 


general soil map units 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unique natural landscape. Typically, a map 
unit consists of two or three major soils and some minor 
soils. It is named for the major soils. The soils making up 
one unit can occur in other units but in a different 
pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one map unit differ from place to place 
in slope, depth, drainage, and other characteristics that 
affect management. 

The 20 general map units in this survey have been 
grouped into five general kinds of landscape for broad 
interpretative purposes. Each of the broad groups and 
the map units in each group are described in the 
following pages. 


soils on flood plains and low terraces 


This group consists of one map unit. It makes up 
about 3 percent of the county. The soils in this group are 
nearly level. Elevation is 2,200 to 4,600 feet. The 
average annual precipitation is 10 to 20 inches, the 
average annual air temperature is 40 to 45 degrees F, 
and the average frost-free season is 100 to 135 days. 

The soils in this group are deep and are somewhat 
poorly drained and well drained. They formed in alluvium 
derived from mixed rock sources. 

This group is used mainly for irrigated and nonirrigated 
hay and pasture. It is also used as rangeland and for 
nonirrigated crops, woodland, and wildlife habitat. 


1. Marcott-Harlem-Frazer 


Deep, somewhat poorly drained and well drained, nearly 
level soils; on flood plains and low terraces 


This map unit is along major drainageways throughout 
the county. The unit is characterized by meandering 
channels that dissect the flood plains. Slope is 0 to 2 


percent. Elevation is 2,200 to 4,600 feet. The average 
annual precipitation is 10 to 20 inches, the average 
annual air temperature is 40 to 45 degrees F, and the 
average frost-free season is 100 to 135 days. 

This unit makes up about 3 percent of the survey area. 
It is about 25 percent Marcott soils, 20 percent Harlem 
soils, and 15 percent Frazer soils. The remaining 40 
percent is components of minor extent. 

Marcott soils are on flood plains and low terraces in 
the 15- to 20-inch precipitation zone. These soils are 
deep and somewhat poorly drained. They formed in 
alluvium derived from mixed rock sources. The surface 
layer is silty clay loam, and the subsoil is silty clay. The 
upper part of the substratum is silty clay and clay, and 
the lower part, below a depth of about 42 inches, is 
extremely gravelly sandy clay loam. A seasonal high 
water table is at a depth of 24 to 36 inches in spring. 

Harlem soils are on flood plains and low terraces in 
the 10- to 14-inch precipitation zone. These soils are 
deep and well drained. They formed in alluvium derived 
from mixed rock sources. The surface layer is silty clay 


loam. The upper part of the underlying material is clay 


loam, and the lower part is mainly silty clay loam that is 
stratified with silty clay and silt loam. 

Frazer soils are on flood plains and low terraces in the 
15- to 19-inch precipitation zone. These soils are deep 
and well drained. They formed in alluvium derived from 
mixed rock sources. The surface layer is silty clay loam, 
and the underlying material is silty clay loam and silty 
clay. 

Of minor extent in this unit are Havre, Korchea, Nesda, 
Adger, Daglum, Linwell, Sudworth, Kobar, Enbar, and 
Richey soils on fans, flood plains, and terraces. Enbar 
soils are somewhat poorly drained; Adger and Daglum 
soils are moderately well drained and are salt- and alkali- 
affected; and the other minor soils are well drained. 

This unit is used mainly for irrigated and nonirrigated 
hay and pasture. !t is also used as rangeland and for 
nonirrigated crops, woodland, and wildlife habitat. 

This unit has potential for providing habitat for white- 
tailed deer, mule deer, ring-necked pheasant, gray 
partridge, sharp-tailed grouse, and sage grouse. 

The main limitations of this unit for homesite 
development are a hazard of flooding and a fluctuating 
high water table. 


Soils mainly on terraces and along the edges οί 
terraces 


This group consists of five map units. It makes up 
about 15.5 percent of the survey area. The soils in this 
group are nearly level to steep. Elevation is 2,400 to 
5,300 feet. The average annual precipitation is 10 to 24 
inches, the average annual air temperature is 40 to 45 
degrees F, and the average frost-free season is 90 to 
135 days. 

The soils in this group are moderately deep and deep 
and are well drained. They formed in alluvium and 
residuum derived dominantly from limestone and shale. 

This group is used mainly for nonirrigated crops. It is 
also used as rangeland, for hay and pasture, and for 
wildlife habitat. 


2. Crago-Abor-Sanje 


Moderately deep to deep, well drained, nearly level to 
steep soils; on uplands, terraces, and fans and along the 
edges of terraces 


This map unit is in the southeastern part of the county. 
The unit is characterized by high terraces and gravel 
terrace edges. Slope is 0 to 45 percent. Elevation is 
2,400 to 4,500 feet. The average annual precipitation is 
10 to 14 inches, the average annual air temperature is 
42 to 45 degrees F, and the average frost-free season is 
115 to 135 days. 

This unit makes up about 0.5 percent of the survey 
area. It is about 30 percent Crago soils and similar soils, 
30 percent Abor soils, and 25 percent Sanje soils. The 
remaining 15 percent is components of minor extent. 

Crago soils and similar soils are on terraces, along the 
edges of terraces, and on fans. These soils are deep 
and well drained. They formed in alluvium derived 
dominantly from limestone. They are very gravelly or 
extremely gravelly throughout. 

Abor soils are on uplands. These soils are moderately 
deep and well drained. They formed in residuum and 
alluvium derived dominantly from semiconsolidated 
shale. They are mainly silty clay and are underlain by 
shale at a depth of about 30 inches. 

Sanje soils are on terraces and fans. These soils are 
deep and well drained. They formed in alluvium derived 
dominantly from shale and limestone. They have a clay 
loam surface layer and a clay subsoil that is underlain by 
an extremely gravelly sandy loam substratum at a depth 
of about 30 inches. 

Of minor extent in this unit are Ashuelot Variant, 
Yawdim, and Thebo soils. The Ashuelot Variant soils are 
on terraces and have a lime-cemented layer of gravel at 
a depth of 15 to 20 inches. The shallow Yawdim soils 
and the moderately deep Thebo soils are on uplands 
and are underlain by shale. 

This unit is used mainly as rangeland. It is also used 
for hay and pasture, nonirrigated crops, and wildlife 
habitat. 
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This unit has potential for providing habitat for mule 
deer, pronghorn antelope, and sage grouse. 

The main limitations of this unit for homesite 
development are the moderately steep and steep slopes 
and the content of rock fragments in the Crago soils; the 
clay subsoil that extends to a depth of about 30 inches, 
shrink-swell potential, and low strength of the Sanje 
soils; and the slow permeability, moderate depth to 
shale, shrink-swell potential, and low strength of the 
Abor soils. 


3. Danvers-Fairfield 


Deep, well drained, nearly level to moderately sloping 
Soils; on terraces 


This map unit is in the northwestern part of the county. 
It is mainly on terraces. Slope is 0 to 8 percent. 
Elevation is 3,500 to 4,200 feet. The average annual 
precipitation is 15 to 19 inches, the average annual air 
temperature is 40 to 45 degrees F, and the average 
frost-free season is 110 to 125 days. 

This unit makes up about 3 percent of the survey area. 
It is about 50 percent Danvers soils and 20 percent 
Fairfield soils. The remaining 30 percent is components 
of minor extent. 

Danvers soils formed in alluvium derived dominantly 
from limestone. The surface layer is clay loam. The 
subsoil is silty clay and clay. The upper part of the 
substratum is clay and clay loam, and the lower part is 
gravelly clay loam. 

Fairfield soils formed in alluvium derived dominantly 
from limestone. The surface layer is clay loam. The 
subsoil and upper part of the substratum are silty clay 
loam. The lower part of the substratum is very gravelly 
clay loam. 

Of minor extent in this unit are deep, well drained 
Judell, Martinsdale, Acel, Judith, and Tamaneen soils. 
These soils are on terraces, fans, and foot slopes. 

This unit is used mainly for nonirrigated crops. It is 
also used as rangeland and for hay and pasture and 
wildlife habitat. 

This unit has potential for providing habitat for mule 
deer, pronghorn antelope, sharp-tailed grouse, gray 
partridge, and ring-necked pheasant. 

The main limitations of this unit for homesite 
development are restricted permeability, shrink-swell 
potential, and low soil strength. 


4. Doughty-Judith-Sipple 


Deep, well drained, nearly level to strongly sloping soils; 
on terraces and fans 


This map unit is in the southwestern part of the 
county. Slope is 0 to 15 percent. Elevation is 3,200 to 
4,800 feet. The average annual precipitation is 15 to 24 
inches, the average annual air temperature is 40 to 45 
degrees F, and the average frost-free season is 90 to 
125 days. 
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This unit makes up about 3 percent of the survey area. 


It is about 25 percent Doughty soils, 25 percent Judith 
soils, and 10 percent Sipple soils. The remaining 40 
percent is components of minor extent. 

Doughty soils are on terraces and fans. They formed 
in alluvium derived dominantly from limestone. The 
surface layer is loam. The subsoil and upper part of the 
substratum are clay loam. The lower part of the 
substratum is mainly extremely gravelly sandy clay loam. 

Judith soils are on terraces and fans. They formed in 
alluvium derived dominantly from limestone. The surface 
layer is gravelly clay loam, the subsoil is clay loam, and 
the substratum is extremely gravelly loam and extremely 
gravelly sandy clay loam. 

Sipple soils are on terraces. They formed in alluvium 
derived dominantly from limestone. The surface layer is 
loam. The upper part of the subsoil is clay loam, and the 
lower part is loam and silty clay loam. The upper part of 
the substratum is silty clay loam, and the lower part is 
very gravelly loam. 

Of minor extent in this unit are Windham, Straw, 

, Enbar, Winifred, Marcott, and Ashuelot Variant soils. The 
Ashuelot Variant soils have a layer of lime-cemented 
gravel between depths of 15 and 20 inches. The Enbar 
and Marcott soils are somewhat poorly drained and are 
on flood plains and terraces. The Winifred soils are 
moderately deep over shale. The deep, well drained 
Straw soils are on terraces, fans, and flood plains. The 
Windham soils are mainly on terraces and have very 
gravelly or extremely gravelly material below a depth of 
about 12 inches. 

This unit is used mainly for nonirrigated crops. It is 
also used for hay and pasture, rangeland, and wildlife 
habitat. 

This unit has potential for providing habitat for mule 
deer, pronghorn antelope, sharp-tailed grouse, gray 
partridge, and ring-necked pheasant. 

The main limitations of this unit for homesite 
development are content of rock fragments, potential 
frost action, and low soil strength. 


5. Tamaneen-Judith-Windham 


Deep, well drained, nearly level to steep soils; on 
terraces, edges of terraces, and fans 


This map unit is mainly in the western part of the 
county. Slope is 0 to 45 percent. Elevation is 3,200 to 
5,200 feet. The average annual precipitation is 15 to 20 
inches, the average annual air temperature is 40 to 45 
degrees F, and the average frost-free season is 90 to 
125 days. 


This unit makes up about 6 percent of the survey area. 


It is about 30 percent Tamaneen soils, 25 percent Judith 
soils, and 15 percent Windham soils. The remaining 30 
percent is components of minor extent. 

Tamaneen soils are on terraces and fans. They 
formed in alluvium derived dominantly from limestone. 


They have a clay loam surface layer, a silty clay and clay 
loam subsoil, and a very gravelly loam and extremely 
gravelly sandy loam substratum. 

Judith soils are on terraces and fans. They formed in 
alluvium derived dominantly from limestone. They have a 
gravelly clay loam surface layer, a clay loam subsoil, and 
an extremely gravelly loam and extremely gravelly sandy 
clay loam substratum. 

Windham soils are on terraces, edges of terraces, and 
fans. They formed in alluvium derived dominantly from 
limestone. They have a gravelly clay loam surface layer 
and subsoil and a very gravelly loam or extremely 
gravelly loam substratum. 

Of minor extent in this unit are Judell, Winifred, 
Korchea, Enbar, Straw, Martinsdale, Marcott, and 
Ashuelot Variant soils. The Winifred soils are moderately 
deep over shale. The Korchea soils are on flood plains. 
The somewhat poorly drained Enbar and Marcott soils 
are on flood plains and terraces. The Ashuelot Variant 
soils have a layer of lime-cemented gravel between 
depths of 15 and 20 inches. The deep, well drained 
Judell and Martinsdale soils do not have an extremely 
gravelly substratum within 40 inches of the surface. The 
Straw soils are on flood plains, terraces, and fans. 

This unit is used mainly for nonirrigated crops. It is 
also used for hay and pasture, rangeland, and wildlife 
habitat. 

This unit has potential for providing habitat for mule 
deer, pronghorn antelope, sharp-tailed grouse, gray 
partridge, and ring-necked pheasant. 

The main limitations of this unit for hornesite 
development are moderately steep and steep slopes, 
potential frost action, and the low strength of the soil 
material above the exiremely gravelly substratum. 


6. Roy-Winifred 


Moderately deep and deep, well drained, nearly level to 
steep soils; mainly on terraces, fans, and uplands 


This map unit is in the east-central part of the county. 
Slope is 0 to 45 percent. Elevation is 2,700 to 5,300 feet. 
The average annual precipitation is 15 to 19 inches, the 
average annual air temperature is 40 to 45 c^. La r, 
and the average frost-free season is 105 to 125 days. 

This unit makes up about 3 percent of the survey area. 
It is about 40 percent Roy soils and 20 percent Winifred 
soils. The remaining 40 percent is components of minor 
extent. 

Roy soils are on terraces, fans, and foot slopes. These 
soils are deep and well drained. They formed in alluvium 
derived from mixed rock sources. The surface layer is 
mainly very stony clay loam, the subsoil is very cobbly 
clay loam, and the substratum is extremely cobbly clay 
loam. 

Winifred soils are on uplands. These soils are 
moderately deep and well drained. They formed in local 
alluvium and residuum derived dominantly from 


semiconsolidated shale. They have a clay loam surface 
layer and a clay loam, silty clay, and clay subsoil that is 
underlain by shale at a depth of about 32 inches. 

Of minor extent in this unit are Lolo, Tamaneen, 
Norbert, Eltsac, Adger, Marcott, and Frazer soils. The 
Lolo, Tamaneen, and Adger soils are on fans and 
terraces. The Norbert and Eltsac soils are underlain by 
shale. The somewhat poorly drained Marcott soils are on 
flood plains and terraces. The Frazer soils are on flood 
plains near drainageways. The Adger soils are affected 
by salt and alkali. 

This unit is used mainly as rangeland. It is also used 
for hay and pasture, nonirrigated crops, and wildlife. 

This unit has potential for providing habitat for mule 
deer, white-tailed deer, ring-necked pheasant, gray 
partridge, sharp-tailed grouse, and ruffed grouse. 

The main limitations of this unit for homesite 
development are the areas where slopes are moderately 
steep and steep, moderate depth to shale, shrink-swell 
potential, and content of rock fragments. 


Soils on uplands 


This group consists of 10 map units. It makes up 
about 61.5 percent of the county. The soils in this group 
are nearly level to very steep. Elevation is 2,200 to 4,800 
feet. The average annual precipitation is 10 to 19 inches, 
the average annual air temperature is 40 to 45 degrees 
F, and the average frost-free season is 100 to 135 days. 

The soils in this group are shallow to deep and are 
well drained, moderately well drained, and somewhat 
excessively drained. They formed in residual, alluvial, 
and eolian material derived dominantly from shale, 
sandstone, and siltstone. 

This group is used mainly as rangeland. It is also used 
for hay and pasture, nonirrigated crops, woodland, and 
wildlife habitat. 


7. Julin-Ernem-Tanna 


Shallow and moderately deep, well drained, undulating to 
moderately steep soils; on uplands 


This map unit is in the southeastern part of the county. 
Slope is 2 to 25 percent. Elevation is 2,200 to 3,800 feet. 
The average annual precipitation is 10 to 14 inches, the 
average annual air temperature is 42 to 45 degrees F, 
and the average frost-free season is 115 to 135 days. 

This unit makes up about 2 percent of the survey area. 
It is about 25 percent Julin soils, 15 percent Ernem soils, 
and 10 percent Tanna soils. The remaining 50 percent is 
components of minor extent. 

Julin soils are moderately deep and well drained. They 
formed in residuum derived dominantly from 
consolidated acid shale. They have a surface layer and 
underlying material of silty clay. Shale is at a depth of 
about 30 inches. 


Soil survey 


Ernem soils are shallow and well drained. They formed 
in residuum derived dominantly from hard sandstone. 
The surface layer is mainly clay loam, and the subsoil is 
very channery clay and extremely channery clay. 
Sandstone is at a depth of about 14 inches. 

Tanna soils are moderately deep and well drained. 
They formed in residuum derived dominantly from 
semiconsolidated shale interbedded with sandstone. The 
surface layer is silty clay loam, the subsoil is silty clay 
and silty clay loam, and the substratum is silty clay loam. 
Shale and sandstone are at a depth of about 32 inches. 

Of minor extent in this unit are Neldore, Teigen, 
Delplain, Cabston, Welter, Dilts, Gerdrum, Weingart, 
Creed, Thebo, and Syblon soils. The shallow Delplain, 
Dilts, and Neldore soils and the moderately deep Syblon, 
Thebo, Weingart, and Welter soils are on uplands. The 
Welter soils are forested. The Creed, Gerdrum, and 
Teigen soils are on fans and terraces. The substratum of 
the Creed and Gerdrum soils is affected by salt and 
alkali. The Cabston soils are on foot slopes and fans. 

This unit is used mainly as rangeland. It is also used 
for hay and pasture, nonirrigated crops, woodland, and 
wildlife habitat. 

This unit has potential for providing habitat for 
pronghorn antelope, mule deer, white-tailed deer, and 
sage grouse. 

The main limitations of this unit for homesite 
development are moderately steep slopes, shallow and 
moderate depth to shale and sandstone, shrink-swell 
potential, and low soil strength. 


8. Thebo-Neldore 


Shallow and moderately deep, well drained, gently 
sloping to very steep soils; on uplands and foot slopes 

This map unit is in the northeastern part of the county 
(fig. 1). Slope is 2 to 60 percent. Elevation is 2,200 to 
4,500 feet. The average annual precipitation is 10 to 14 
inches, the average annual air temperature is 42 to 45 
degrees F, and the average frost-free season is 115 to 
135 days. 

This unit makes up about 17.5 percent of the survey 
area. It is about 35 percent Thebo soils and 15 percent 
Neldore soils. The remaining 50 percent is components 
of minor extent. 

Thebo soils are on uplands and foot slopes. These 
soils are moderately deep and well drained. They formed 
in residuum derived dominantly from semiconsolidated 
shale. They have a clay surface layer and clay 
underlying material. Shale is at a depth of about 33 
inches. 

Neldore soils are on uplands. These soils are shallow 
and well drained. They formed in residuum derived 
dominantly from consolidated shale. They have a clay 
surface layer and clay and extremely shaly clay 
underlying material. Shale is about 18 inches deep. 


Fergus County, Montana 


Figure 1.—Typical area of general soil map unit 8. 


Of minor extent in this unit are Gerdrum, Marvan, 
Vanda, Havre, Harlem, Absher, Dilts, Julin, Nobe, 
Pendroy, and Weingart soils. The salt- and alkali-affected 
Gerdrum, Marvan, Nobe, and Vanda soils are on 
terraces and fans. The Havre and Harlem soils are on 
flood plains and terraces. The moderately well drained, 
salt- and alkali-affected Absher soils are on terraces and 
fans. The moderately deep Julin and Weingart soils are 
on shale uplands. The shallow, well drained Dilts soils 
are on shale ridges. 

This unit is used mainly as rangeland. It is also used 
for hay and pasture, nonirrigated crops, and wildlife 
habitat. 

This unit has potential for providing habitat for 
pronghorn antelope, mule deer, sharp-tailed grouse, and 
sage grouse. 

The main limitations of this unit for homesite 
development are moderately steep to very steep slopes, 
shallow and moderate depths to shale, shrink-swell 
potential, and low soil strength. 


9. Eltsac-Lawther-Wayden 


Shallow to deep, well drained, nearly level to very steep 
soils; on uplands, fans, and terraces 


This map unit is in the northwestern part of the county. 
Slope is 0 to 60 percent. Elevation is 3,200 to 4,500 feet. 
The average annual precipitation is 14 to 19 inches, the 
average annual air temperature is 40 to 45 degrees F, 
and the average frost-free season is 110 to 125 days. 

This unit makes up about 5 percent of the survey area. 
It is about 30 percent Eltsac soils, 10 percent Lawther 
soils, and 10 percent Wayden soils. The remaining 50 
percent is components of minor extent. 


Eltsac soils are on uplands. These soils are 
moderately deep and well drained. They formed in 
residuum derived dominantly from semiconsolidated 
shale. They have a clay surface layer. The underlying 
material is mainly clay. Shale is at a depth of about 38 
inches. 


Lawther soils are on terraces and fans. These soils 
are deep and well drained. They formed in alluvium 
derived dominantly from shale. They have a silty clay 
surface layer and subsoil and a clay substratum. 


Wayden soils are on uplands. These soils are shallow 
and well drained. They formed in residuum derived 
dominantly from semiconsolidated shale. They have a 
silty clay loam surface layer. The underlying material is 
silty clay loam and silty clay. Shale is at a depth of about 
16 inches. 


Of minor extent in this unit are Norbert, Linwell, 
Savage, Winifred, Work, Adger, Daglum, and Turner soils 
and Rock outcrop. The shallow Norbert soils and 
moderately deep Winifred soils are on shale uplands. 
The deep, well drained Linwell, Savage, and Work soils 
are on terraces and fans. The moderately well drained, 
salt- and alkali-affected Adger and Daglum soils are on 
terraces and fans. Rock outcrop is on steep and very 
steep side slopes and on ridges. 


This unit is used mainly for nonirrigated crops. It is 
also used as rangeland and for hay and pasture and 
wildlife habitat. 

This unit has potential for providing habitat for mule 
deer, pronghorn antelope, sharp-tailed grouse, gray 
partridge, and ring-necked pheasant. 

The main limitations of this unit for homesite 
development are moderately steep to very steep slopes, 
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shallow and moderate depths to shale, shrink-swell 
potential, and low soil strength. 


10. Gerber-Lawther-Wayden 


Shallow and deep, well drained, nearly level to very 
steep soils; on terraces, fans, foot slopes, and uplands 


This map unit is in the northwestern part of the county. 
Slope is 0 to 60 percent. Elevation is 3,200 to 4,200 feet. 
The average annual precipitation is 14 to 19 inches, the 
average annual air temperature is 40 to 45 degrees F, 
and the average frost-free season is 110 to 125 days. 

This unit makes up about 2 percent of the survey area. 
It is about 30 percent Gerber soils, 10 percent Lawther 
soils, and 10 percent Wayden soils. The remaining 50 
percent is components of minor extent. 

Gerber soils are on terraces, fans, and foot slopes. 
These soils are deep and well drained. They formed in 
alluvium derived dominantly from shale. They have a clay 
loam surface layer, a silty clay subsoil, and a silty clay 
substratum. 

Lawther soils are on terraces and fans. These soils 
are deep and well drained. They formed in alluvium 
derived dominantly from shale. They have a silty clay 
surface layer and subsoil and a clay substratum. 

Wayden soils are on uplands. These soils are shallow 
and well drained. They formed in residuum derived 
dominantly from semiconsolidated shale. They have a 
silty clay loam surface layer. The underlying material is 
silty clay loam and silty clay. Shale is at a depth of about 
16 inches. 

Of minor extent in this unit are Savage, Marcott, 
Linwell, Acel, Danvers, Fairfield, and Winifred soils. The 
well drained Acel, Savage, Danvers, Fairfield, and Linwell 
soils are on terraces and fans. The somewhat poorly 
drained Marcott soils are on flood plains, terraces, and 
fans. The moderately deep Winifred soils are on uplands 
and are underlain by shale. 

This unit is used mainly for nonirrigated crops and hay 
and pasture. It is also used as rangeland and for wildlife 
habitat. 

This unit has potential for providing habitat for mule 
deer, white-tailed deer, gray partridge, ring-necked 
pheasant, and sharp-tailed grouse. 

The main limitations of this unit for homesite 
development are moderately steep to very steep slopes, 
shallow depth to shale in the Wayden soils, shrink-swell 
potential, and low soil strength. 


11. Thebo-Gerdrum-Absher 


Moderately deep and deep, well drained and moderately 
well drained, nearly level to steep soils; on uplands, 
terraces, fans, and foot slopes 


This map unit is in the eastern part of the county. 
Slope is 0 to 45 percent. Elevation is 2,200 to 4,500 feet. 
The average annual precipitation is 10 to 14 inches, the 


Soil survey 


average annual air temperature is 42 to 45 degrees F, 
and the average frost-free season is 115 to 135 days. 

This unit makes up about 7 percent of the survey area. 
It is about 25 percent Thebo soils, 20 percent Gerdrum 
soils, and 10 percent Absher soils. The remaining 45 
percent is components of minor extent. 

Thebo soils are on uplands. These soils are 
moderately deep and well drained. They formed in 
residuum derived dominantly from semiconsolidated 
shale. They have a clay surface layer and clay 
underlying material. Shale is at a depth of about 33 
inches. 

Gerdrum soils are on terraces, fans, and foot slopes. 
These soils are deep, well drained, and salt- and alkali- 
affected. They formed in alluvium derived from mixed 
rock sources. They have a clay loam surface layer, a 
clay subsoil, and a silty clay substratum. 

Absher soils are on terraces, fans, and uplands. These 
soils are deep and moderately well drained and are 
strongly affected by salt and alkali. They formed in 
alluvium derived dominantly from shale. They have a clay 
loam surface layer, a clay subsoil, and a clay and silty 
clay substratum. 


Of minor extent in this unit are Weingart, Creed, 
Verson, Neldore, Klayent, Harlem, Vanda, Marvan, 
Evanston, Ethridge, and Nobe soils. The Absher, Creed, 
Klayent, Marvan, Nobe, Vanda, and Weingart soils are all 
affected by salt and alkali. The shallow Neldore soils are 
on shale uplands. The Harlem soils are on flood plains. 
The deep, well drained Ethridge and Evanston soils are 
on terraces and fans. The Verson soils are underlain by 
extremely gravelly or very gravelly material at a depth of 
18 to 36 inches. 

This unit is used mainly as rangeland. It is also used 
for hay and pasture, nonirrigated crops, and wildlife 
habitat. 

This unit has potential for providing habitat for mule 
deer, white-tailed deer, pronghorn antelope, sage 
grouse, and sharp-tailed grouse. 

The main limitations of this unit for homesite 
development are moderately steep and steep slopes, 
restricted permeability, salinity, shrink-swell potential, low 
soil strength, and moderate depth to shale in the Thebo 
soils. 


12. Neidore-Rock outcrop-Dilts 


Shallow, well drained, gently sloping to very steep soils, 
and Rock outcrop; on uplands 


This map unit is mostly in the northern part of the 
county. It is mainly in deeply dissected areas along the 
Missouri River, Judith River, and Arrow Creek (fig. 2). 
Slope is 4 to 60 percent. Elevation is 2,200 to 3,800 feet. 
The average annual precipitation is 10 to 14 inches, the 
average annual air temperature is 42 to 45 degrees F, 
and the average frost-free season is 115 to 135 days. 


Fergus County, Montana 


Figure 2.—Typical area of general soil map unit 12 along the Missouri River Breaks. The areas of woodland are mainly on north- 
facing side slopes. 


This unit makes up about 15 percent of the survey 
area. It is about 20 percent Neldore soils, 20 percent 
Rock outcrop, and 15 percent Dilts soils. The remaining 
45 percent is components of minor extent. 

Neldore soils formed in residuum derived dominantly 
from consolidated shale. They have a clay surface layer 
and clay and extremely shaly clay underlying material. 
Shale is at a depth of about 18 inches. 

Rock outcrop is mainly shale outcroppings along 
deeply dissected drainageways and on steep to very 
steep hillsides. 

Dilts soils formed in residuum derived dominantly from 
consolidated acid shale. They have a clay surface layer 
and underlying material. Shale is at a depth of about 15 
inches. 

Of minor extent in this unit are Julin, Thebo, Marvan, 
Vanda, Marias, Gerdrum, Absher, Harlem, Havre, 
Norbert, Cabbart, and Pendroy soils. The moderately 
deep Julin and Thebo soils are on shale uplands. The 
deep Gerdrum, Marias, Marvan, Pendroy, Absher, and 
Vanda soils are on fans and terraces. The Gerdrum, 
Marvan, Absher, and Vanda soils are affected by salt 
and alkali. The deep Harlem and Havre soils are on 


flood plains. The shallow Cabbart and Norbert soils are 
on uplands. 

This unit is used mainly as rangeland. It is also used 
as woodland, for nonirrigated hay and pasture, and for 
wildlife habitat. 

This unit has potential for providing habitat for mule 
deer, white-tailed deer, Rocky Mountain elk, and 
Merriam's turkey. 

The main limitations of this unit for homesite 
development are moderately steep to very steep slopes, 
clayey soil texture, shallow depth to shale, shrink-swell 
potential, low soil strength, and the Rock outcrops. 


13. Absarokee-Borky-Timberg 


Moderately deep, well drained, gently sloping to steep 
soils; on uplands 


This map unit is in the southeastern part of the county. 
Slope is 2 to 45 percent. Elevation is 3,000 to 4,800 feet. 
The average annual precipitation is 15 to 19 inches, the 
average annual air temperature is 40 to 45 degrees F, 
and the average frost-free season is 100 to 125 days. 
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This unit makes up about 4 percent of the survey area. 


It is about 25 percent Absarokee soils, 15 percent Borky 
soils, and 10 percent Timberg soils. The remaining 50 
percent is components of minor extent. 

Absarokee soils formed in residuum derived 
dominantly from consolidated shale interbedded with 
sandstone. They have a clay loam surface layer, a silty 
clay and clay loam subsoil, and a clay loam substratum. 
Shale and sandstone are at a depth of about 26 inches. 

Borky soils formed in residuum derived dominantly 
from consolidated sandstone interbedded with shale. 
They have a very stony loam surface layer, a very stony 
clay and very stony clay loam subsoil, and a very stony 
clay loam substratum. Sandstone and shale are at a 
depth of about 36 inches. 

Timberg soils formed in residuum derived dominantly 
from semiconsolidated shale interbedded with 
sandstone. They have a clay loam surface layer, a silty 
clay subsoil, and a silty clay substratum. Shale and 
sandstone are at a depth of about 37 inches. 

Of minor extent in this unit are Sinnigam, Castner, 
Darret, Bitton, Labre, Fergus, Twin Creek, Amherst, 
Mocmont, Windham, and Ashuelot Variant soils. The 
shallow Amherst, Castner, and Sinnigam soils are on 
uplands. The Ashuelot Variant soils have a layer of lime- 
cemented gravel between depths of 15 and 20 inches. 
The moderately deep Darret soils are derived from 
reddish shale and sandstone. The deep Bitton, Labre, 
and Windham soils are on fans, terraces, and foot 
slopes. These soils have many rock fragments 
throughout the profile. The deep Fergus and Twin Creek 
soils are on fans and terraces. The deep Mocmont soils 
are on forested mountainsides and uplands. They 
contain many angular fragments of sandstone. 

This unit is used mainly as rangeland and for 
nonirrigated crops. It is also used for hay and pasture, 
woodland, and wildlife habitat. 

This unit has potential for providing habitat for mule 
deer, white-tailed deer, sharp-tailed grouse, gray 
partridge, and ring-necked pheasant. 

The main limitations of this unit for homesite 
development are moderately steep and steep slopes, 
restricted permeability, moderate depth to shale and 
sandstone, shrink-swell potential, and low soil strength. 


14. Doney-Winifred-Cabba 


Shallow and moderately deep, well drained, gently 
sloping to very steep soils; on uplands 


This map unit is in the northwestern part of the county. 
Slope is 2 to 60 percent. Elevation is 2,700 to 4,700 feet. 


The average annual precipitation is about 15 to 19 
inches, the average annual air temperature is 40 to 45 
degrees F, and the average frost-free season is 105 to 
130 days. 


This unit makes up about 5 percent of the survey area. 


It is about 30 percent Doney soils, 30 percent Winifred 


Soil survey 


soils, and 10 percent Cabba soils. The remaining 30 
percent is components of minor extent. 

Doney soils are moderately deep and well drained. 
They formed in residuum derived dominantly from weakly 
consolidated sandy and silty sedimentary beds. They are 
loam throughout the profile. Sedimentary beds are at a 
depth of about 25 inches. 

Winifred soils are moderately deep and well drained. 
They formed in local alluvium and residuum derived 
dominantly from semiconsolidated shale. They have a 
clay loam surface layer. The subsoil is mainly silty clay 
and clay. Shale is at a depth of about 32 inches. 

Cabba soils are shallow and well drained. They formed 
in residuum derived dominantly from weakly consolidated 
sandy and silty sedimentary beds. They have a loam 
surface layer and channery loam underlying material. 
Sedimentary beds are at a depth of about 15 inches. 

Of minor extent in this unit are Amor, Shambo, Linwell, 
Farnuf, Savage, Regent, Wayden, Reeder, and Floweree 
soils. The moderately deep Reeder, Regent, and Amor 
soils are on uplands. The deep Farnuf, Floweree, 
Linwell, Savage, and Shambo soils are on fans, terraces, 
and foot slopes. The shallow Wayden soils are on ` 
uplands and are underlain by shale. 

This unit is used mainly for nonirrigated crops and as 
rangeland. It is also used for hay and pasture, woodland, 
and wildlife habitat. 

This unit has potential for providing habitat for mule 
deer, white-tailed deer, pronghorn antelope, sharp-tailed 
grouse, gray partridge, and ring-necked pheasant. 

The main limitations of this unit for homesite 
development are moderately steep to very steep slopes, 
shallow and moderate depth to sedimentary beds, 
potential frost action, and low soil strength. The slow 
permeability and shrink-swell potential of the Winifred 
soils are also limitations. 


15. Delpoint-Yamac-Marmarth 


Moderately deep and deep, well drained, nearly level to 
steep soils; on uplands, terraces, fans, and foot slopes 


This map unit is mainly in the north-central part of the 
county. Slope is 0 to 45 percent. Elevation is 2,300 to 
3,800 feet. The average annual precipitation is 10 to 14 
inches, the average annual air temperature is 42 to 45 
degrees F, and the average frost-free season is 115 to 
135 days. 

This unit makes up about 3 percent of the survey area. 
It is about 25 percent Delpoint soils, 20 percent Yamac 
soils, and 10 percent Marmarth soils. The remaining 45 
percent is components of minor extent. 

Delpoint soils are on uplands. These soils are 
moderately deep and well drained. They formed in 
residuum derived dominantly from weakly consolidated 
sandy and silty sedimentary beds. They are loam 
throughout the profile. Sedimentary beds are at a depth 
of about 25 inches. 


Fergus County, Montana 


Yamac soils are on terraces, fans, and foot slopes. 
These soils are deep and well drained. They formed in 
alluvium derived from mixed rock sources. They have a 
loam surface layer, a mainly silt loam and silty clay loam 
subsoil, and a loam and silty clay loam substratum. 

Marmarth soils are on uplands. These soils are 
moderately deep and well drained. They formed in 
residuum derived dominantly from weakly consolidated 
sandy and silty sedimentary beds. They have a loam 
surface layer, a silty clay loam and silt loam subsoil, and 
a silt loam substratum. Sedimentary beds are at a depth 
of about 34 inches. 

Of minor extent in this unit are Cabbart, Rentsac, 
Tanna, Evanston, Yawdim, Abor, Kobar, Gerdrum, 
Ethridge, Absher, and Nobe soils and Rock outcrop. The 
shallow Cabbart, Rentsac, and Yawdim soils are on 
uplands. The moderately deep Abor and Tanna soils are 
on uplands and are underlain by shale. The deep 
Absher, Ethridge, Gerdrum, Kobar, and Nobe soils are 
on fans and terraces. The Absher, Gerdrum, and Nobe 
soils are affected by salt and alkali. The deep Evanston 
soils are on fans, foot slopes, and terraces. Rock 
outcrop is on steep and very steep hillsides and on 
ridges. 

This unit is used mainly for nonirrigated crops and as 
rangeland. It is also used for hay and pasture, woodland, 
and wildlife habitat. 

This unit has potential for providing habitat for mule 
deer, white-tailed deer, pronghorn antelope, sharp-tailed 
grouse, gray partridge, and ring-necked pheasant. 

The main limitations of this unit for homesite 
development are moderately steep and steep slopes, 
potential frost action, and low soil strength. Moderate 
depth to sedimentary beds is also a limitation for the 
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Delpoint and Marmarth soils. 


16. Tally-Flasher-Chinook 


Shallow and deep, well drained and somewhat. 
excessively drained, gently sloping to steep soils; on 
fans, terraces, foot slopes, and uplands 

This map unit is mainly in the northeastern part of the 
county (fig. 3). Slope is 2 to 45 percent. Elevation is 
2,400 to 4,500 feet. The average annual precipitation is 
about 10 to 19 inches, the average annual air 
temperature is 40 to 45 degrees F, and the average 
frost-free season is 110 to 135 days. 

This unit makes up about 1 percent of the survey area. 
It is about 40 percent Tally soils, 30 percent Flasher 
soils, and 10 percent Chinook soils. The remaining 20 
percent is components of minor extent. 

Tally soils are on fans, terraces, and foot slopes. 
These soils are deep and well drained. They formed in 
alluvial and eolian material derived dominantly from 
sandstone. They have a fine sandy loam surface layer 
and subsoil and a loamy fine sand substratum. 


Flasher soils are on uplands. These soils are shallow 
and somewhat excessively drained. They formed in 
residuum derived dominantly from weakly consolidated 
sandy sedimentary beds. They have a loamy fine sand 
surface layer and underlying material. Sedimentary beds 
are at a depth of about 16 inches. 

Chinook soils are on fans, foot slopes, and uplands. 
These soils are deep and well drained. They formed in 
alluvial and eolian material derived dominantly from 
sandstone. They are fine sandy loam throughout the 
profile. 


TOUS VER 46. Suck SS 
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Figure 3.— Typical area of general soil map unit 16 along the Judith River Breaks. 


Οἱ minor extent in this unit are Rock outcrop and 
Vebar, Doney, Delpoint, Cabba, Cabbart, Gerdrum, and 
Weingart soils. Rock outcrop is on ledges and very steep 
side slopes of drainageways. The Delpoint, Doney, 
Vebar, and Weingart soils are moderately deep to 
bedrock. The moderately deep Weingart soils and the 
deep Gerdrum soils are affected by salt and alkali. The 
shallow Cabba and Cabbart soils are on uplands. 

This unit is used mainly as rangeland. It is also used 
for hay and pasture, nonirrigated crops, woodland, and 
wildlife habitat. 

This unit has potential for providing habitat for mule 
deer, pronghorn antelope, sharp-tailed grouse, gray 
partridge, and ring-necked pheasant. 

The main limitations of this unit for homesite 
development are moderately steep and steep slopes and 
the shallow depth to sedimentary beds in the Flasher 
soils. 


soils of the mountain foothills 


This group consists of three map units. It makes up 
about 10 percent of the county. The soils in this group 
are gently sloping to very steep. Elevation is 3,000 to 
8,000 feet. The average annual precipitation is 15 to 30 
inches, the average annual air temperature is 38 to 45 
degrees F, and the average frost-free season is 50 to 
125 days. 

The soils in this group are shallow to deep and are 
poorly drained and well drained. They formed in 
residuum, alluvium, and colluvium derived dominantly 
from sandstone, limestone, and shale. 

This group is used mainly as rangeland and for 
nonirrigated hay and pasture. It is also used as 
woodland, for nonirrigated crops, and for wildlife habitat. 


17. Castner-Timberg-Bitton 


Shallow to deep, well drained, nearly level to very steep 
soils; mainly on uplands, foot slopes, fans, and edges of 
terraces 


This map unit is in the south-central part of the county. 
Slope is 2 to 60 percent. Elevation is 3,000 to 4,800 feet. 
The average annual precipitation is 15 to 19 inches, the 
average annual air temperature is 40 to 45 degrees F, 
and the average frost-free season is 90 to 125 days. 

This unit makes up about 4 percent of the survey area. 
It is about 30 percent Castner soils, 15 percent Timberg 
soils, and 10 percent Bitton soils. The remaining 45 
percent is components of minor extent. 

Castner soils are on uplands. These soils are shallow 
and well drained. They formed in residuum derived 
dominantly from fractured hard sandstone. They have a 
channery loam surface layer and very channery loam 
underlying material. Sandstone is at a depth of about 14 
inches. 

Timberg soils are on uplands. These soils are 
moderately deep and well drained. They formed in 
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residuum derived dominantly from semiconsolidated 
shale interbedded with sandstone. They have a clay 
loam surface layer and a silty clay subsoil and 
substratum. Semiconsolidated shale is at a depth of 
about 37 inches. 

Bitton soils are on fans, foot slopes, and edge of 
terraces. These soils are deep and well drained. They 
formed in alluvium and colluvium derived dominantly 
from sandstone. They have a channery loam surface 
layer. The underlying material is mainly extremely 
channery loam. 

Of minor extent in this unit are Hibar, Darret, Terrad, 
Absarokee, Alder, Sinnigam, Straw, Fergus, and Pekay 
soils and Rock outcrop. The deep, well drained Fergus, 
Pekay, and Terrad soils are on terraces, fans, and 
uplands. The deep, well drained Straw soils are mainly 
on flood plains. The shallow, well drained Sinnigam soils 
and the moderately deep, well drained Absarokee, Alder, 
Darret, and Hibar soils are on uplands. Rock outcrop is 
on steep and very steep side slopes and on ridges. 

This unit is used mainly as rangeland. It is also used 
for hay and pasture, nonirrigated crops, woodland, and 
wildlife habitat. 

This unit has potential for providing habitat for mule 
deer, white-tailed deer, ring-necked pheasant, gray 
partridge, and sharp-tailed grouse. 

The main limitations of this unit for homesite 
development are moderately steep to very steep slopes, 
shallow and moderate depths to sandstone and shale, 
and shrink-sweil potential. 


18. Hughesville-Castle-Tomty 


Moderately deep and deep, poorly drained and well 
drained, undulating to very steep soils; on 
mountainsides, uplands, and foot slopes 


This map unit is in the south-central part of the county. 
Slope is 2 to 60 percent. Elevation is 4,000 to 6,000 feet. 
The average annual precipitation is 19 to 30 inches, the 
average annual air temperature is 38 to 43 degrees F, 
and the average frost-free season is 60 to 110 days. 

This unit makes up about 3 percent of the survey area. 
It is about 30 percent Hughesville soils, 15 percent 
Castle soils, and 15 percent Tomty soils. The remaining 
40 percent is components of minor extent. 

Hughesville soils are on mountainsides. These soils 
are moderately deep and well drained. They formed in 
residuum and colluvium derived dominantly from 
fractured hard limestone. The surface is covered with a 
mat of forest litter of needles, twigs, and cones. The 
surface layer is mainly flaggy loam, the subsoil is mainly 
very flaggy loam, and the substratum is extremely flaggy 
loam. Limestone is at a depth of about 38 inches. 

Castle soils are on uplands. These soils are 
moderately deep and well drained. They formed in 
residuum derived dominantly from semiconsolidated 
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shale. They are clay throughout the profile. 
Semiconsolidated shale is at a depth of about 32 inches. 

Tomty soils are on foot slopes. These soils are deep 
and poorly drained. They formed in alluvium and 
colluvium derived dominantly from shale. They have a 
silty clay surface layer and a silty clay and clay subsoil 
and substratum. 

Of minor extent in this unit are Whitecow, Hanson, 
Skaggs, Sheege, Kildor, Hoosan, Delette, Burnel, and 
Burnette soils. The deep, well drained, forested 
Whitecow soils are on mountainsides and uplands. The 
shallow, well drained Sheege soils and the moderately 
deep, well drained Kildor and Skaggs soils are on 
uplands. The deep, well drained Hanson, Hoosan, 
Burnel, and Burnette soils are on terraces, fans, and foot 
slopes. The deep, moderately well drained Delette soils 
are on fans and foot slopes and are forested with 
quaking aspen. 

This unit is used mainly as rangeland and for hay and 
pasture. It is also used for nonirrigated crops, woodland, 
and wildlife habitat. 

This unit has potential for providing habitat for mule 
deer, white-tailed deer, black bear, ruffed grouse, and 
blue grouse. 

The main limitations of this unit for homesite 
development are moderately steep to very steep slopes, 
moderate depth to limestone and shale, shrink-swell 
potential, and wetness. 


19. Skaggs-Teton-Cheadle 


Shallow and moderately deep, well drained, gently 
sloping to very steep soils; on uplands 


This map unit is in the southern part of the county. 


Slope is 2 to 70 percent. Elevation is 4,700 to 8,000 feet. 


The average annual precipitation is 18 to 30 inches, the 
average annual air temperature is 38 to 42 degrees F, 
and the average frost-free season is 50 to 90 days. 

This unit makes up about 3 percent of the survey area. 
It is about 30 percent Skaggs soils, 10 percent Teton 
soils, and 10 percent Cheadle soils. The remaining 50 
percent is components of minor extent. 

Skaggs soils are moderately deep and well drained. 
They formed in residuum derived dominantly from 
fractured hard limestone. The surface layer is mainly 
very stony loam, and the underlying material is very 
gravelly loam and very gravelly clay loam. Limestone is 
at a depth of about 32 inches. 

Teton soils are moderately deep and well drained. 
They formed in residuum derived dominantly from 
fractured hard sandstone. They have a loam surface 
layer and subsoil. Sandstone is at a depth of about 32 
inches. 

Cheadle soils are shallow and well drained. They 
formed in residuum derived dominantly from fractured 
hard sandstone. The surface layer is mainly channery 
loam, and the underlying material is extremely channery 


and extremely flaggy loam. Sandstone is at a depth of 
about 19 inches. 

Of minor extent in this unit are Whitecow, Hughesville, 
Tibs, Whitore, Sheege, Adel, Hanson, Raynesford, and 
Bridger soils and Rock outcrop. The well drained, 
forested Whitecow, Hughesville, Tibs, and Whitore soils 
are on mountainsides and uplands. The Hughesville soils 
are moderately deep over limestone. The deep 
Whitecow, Tibs, and Whitore soils formed in alluvium and 
colluvium derived dominantly from limestone and shale. 
The deep, well drained Adel, Bridger, Hanson, and 
Raynesford soils are on terraces, fans, and foot slopes. 
Rock outcrop is mainly outcroppings of limestone and 
sandstone along deeply dissected drainageways, on 
ridge crests, and on very steep mountainsides. 

This unit is used mainly as rangeland. It is also used 
for hay and pasture, nonirrigated crops, woodland, and 
wildlife habitat. 

This unit has potential for providing habitat for mule 
deer, white-tailed deer, black bear, ruffed grouse, and 
blue grouse. 

The main limitations of this unit for homesite 
development are moderately steep to very steep slopes 
and the moderate and shallow depth to hard bedrock. 


soils on mountainsides and uplands 


This group consists of one map unit. It makes up 
about 10 percent of the county. The soils in this group 
are gently sloping to very steep. Elevation is 4,000 to 
8,500 feet. The average annual precipitation is 19 to 30 
inches, the average annual air temperature is 36 to 43 
degrees F, and the average frost-free season is 50 to 
110 days. 

The soils in this group are deep and well drained. 
They formed mainly in alluvium and colluvium derived 
dominantly from limestone and sandstone. 

Most areas of this group are used as woodland and 
rangeland. A few areas are used for hay and pasture, 
nonirrigated crops, and wildlife habitat. 


20. Whitecow-Mocmont-Whitore 


Deep, well drained, gently sloping to very steep soils; on 
mountainsides and uplands 


This map unit is in the southern and central parts of 
the county (fig. 4). Slope is 2 to 60 percent. Elevation is 
4,000 to 8,500 feet. The average annual precipitation is 
about 19 to 30 inches, the average annual air 
temperature is 36 to 43 degrees F, and the average 
frost-free season is 50 to 110 days. 

This unit makes up about 10 percent of the survey 
area. It is about 30 percent Whitecow soils and similar 
Soils, 30 percent Mocmont soils and similar soils, and 15 
percent Whitore soils and similar soils. The remaining 25 
percent is components of minor extent. 

Whitecow soils are on mountainsides and uplands. 
These soils formed in alluvium and colluvium derived 
dominantly from limestone. The surface is covered with a 
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mat of needles, twigs, and cones. The surface layer is 
cobbly silty clay loam, the subsoil is cobbly silty clay 
loam and very cobbly clay loam, and the substratum is 
mainly extremely cobbly clay loam or extremely cobbly 
loam. 


Figure 4.—Typical area of general soil map unit 20 in the 
southern part of the county. 


Mocmont soils are on mountainsides and uplands. 
These soils formed in alluvium, colluvium, and residuum 
derived dominantly from sandstone. The surface is 
covered with a mat of needles, twigs, and cones. The 
surface layer is very gravelly loam, and the subsoil is 
extremely gravelly clay loam and extremely cobbly loam. 

Whitore soils are on mountainsides. These soils 
formed in alluvium and colluvium derived dominantly 
from limestone. The surface is covered with a mat of 
needles, twigs, and cones. The surface layer is cobbly 
clay loam, and the subsoil is mainly very cobbly clay 
loam. 

Of minor extent in this unit are Tomty, Delette, 
Hanson, Adel, Raynesford, Libeg, Loken, Brazon, Teton, 
Skaggs, Sheege, and Cheadle soils and Rock outcrop. 
The Rock outcrop is mainly outcroppings of limestone, 
sandstone, and igneous rock along deeply dissected 
drainageways, on ridge crests, and on very steep 
mountainsides. The poorly drained Tomty soils and the 
moderately well drained Delette soils are forested with 
quaking aspen and are on foot slopes. The deep, well 
drained Hanson, Adel, Raynesford, Loken, and Brazon 
soils are on fans, foot slopes, and terraces. The deep, 
well drained Libeg soils are on mountainsides. The 
shallow, well drained Sheege and Cheadle soils and the 
moderately deep, well drained Skaggs and Teton soils 
are on uplands. 


This unit is used mainly as woodland and rangeland. It 
is also used for hay and pasture, nonirrigated crops, and 
wildlife habitat. 


This unit has potential for providing habitat for mule 
deer, white-tailed deer, Rocky Mountain elk, black bear, 
Merriam's turkey, sharp-tailed grouse, ruffed grouse, and 
blue grouse. 

The main limitations of this unit for homesite 
development are moderately steep to very steep slopes, 
content of rock fragments, and the short frost-free 
season. 


detailed soil map units 
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The map units on the detailed soil maps at the back of 
this survey represent the soils in the county. The map 
unit descriptions in this section, along with the soil maps, 
can be used to determine the suitability and potential of 
a soil for specific uses. They also can be used to plan 
the management needed for those uses. More 
information on each map unit, or soil, is given under 
“Use and management οἱ the soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into so// 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Judith loam, 0 to 2 percent 
slopes, is one of several phases in the Judith series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes, soil 
associations, or undifferentiated groups. 

A soil complex consists of two or more soils in such 
an intricate pattern or in such small areas that they 
cannot be shown separately on the soil maps. The 
pattern and proportion of the soils are somewhat similar 
in all areas. Gerdrum-Absher complex, 2 to 8 percent 
slopes, is an example. 

A soil association is made up of two or more 
geographically associated soils that are shown as one 
unit on the maps. Because of present or anticipated soil 
uses in the survey area, it was not considered practical 
or necessary to map the soils separately. The pattern 
and relative proportion of the soils are somewhat similar. 
Mocmont-Lipke association, steep, is an example. 


An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because similar interpretations can be made 
tor use and management. The pattern and proportion of 
the soils in a mapped area are not uniform. An area can 
be made up of only one of the major soils, or it can be 
made up οἱ all of them. Havre and Harlem soils, 
occasionally flooded, is an undifferentiated group in this 
survey area. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 
small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Rock outcrop is an example. Miscellaneous 
areas are shown on the soil maps. Some that are too 
small to be shown are identified by a special symbol on 
the soil maps. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see “Summary of tables”) 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


map unit descriptions 


1—Abor-Crago complex, 4 to 8 percent slopes. 
This map unit is on uplands in the southeastern part of 
the county. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 2,400 to 4,500 feet. The average annual 
precipitation is about 12 inches, the average annual air 
temperature is about 44 degrees F, and the average 
frost-free period is about 130 days. 

This unit is about 45 percent Abor clay loam and 40 
percent Crago gravelly clay loam. The Abor soil is on 
plane and convex side slopes of uplands, and the Crago 
soil is on terraces. 

Included in this unit are small areas of deep Sanje 
soils that have slopes of 0 to 4 percent and are in 
concave areas and Crago very gravelly loam in convex 
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areas on ridges and knolls. Included areas make up 
about 15 percent of the total acreage. 

The Abor soil is moderately deep and well drained. It 
formed in residuum and alluvium derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
grayish brown clay loam about 6 inches thick. The 
subsoil is light brownish gray and olive silty clay about 24 
inches thick. Pale yellow semiconsolidated shale is at a 
depth of 30 inches. Depth to shale ranges from 20 to 40 
inches. 

Permeability of the Abor soil is slow. Available water 
capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 22 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is high. 

The Crago soil is deep and well drained. it formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is grayish brown gravelly clay loam 
about 3 inches thick. The subsurface layer is pale brown 
gravelly clay loam about 4 inches thick. The upper 11 
inches of the underlying material is very pale brown 
extremely gravelly loam, and the lower part to a depth of 
60 inches or more is pale brown extremely gravelly 
sandy loam. 

Permeability of the Crago soil is moderate to a depth 
of 18 inches and moderately rapid below this depth. 
Available water capacity is moderate to low. Effective 
rooting depth is 60 inches. The average annual wetting 
depth where this soil is under native vegetation is about 
24 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is high. 

The soils in this unit are used mainly as rangeland. 
They are also used for nonirrigated crops, mainly wheat, 
barley, alfalfa, and grass for hay and pasture. 

These soils are suited to nonirrigated crops. They are 
limited mainly by low to moderate available water 
capacity and the hazards of water erosion and soil 
blowing. Minimum tillage, contour cultivation, grassed 
waterways, stripcropping, and growing sod crops help to 
control soil blowing and water erosion. Tall grass barriers 
trap snow, which increases the amount of moisture in 
the soil. 

The potential plant community on the Abor soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and thickspike wheatgrass. If the 
range is excessively grazed, the proportion of these 
plants decreases and the proportion of plains reedgrass, 
Sandberg bluegrass, prairie junegrass, and big 
sagebrush increases. If excessive grazing continues, 
plants such as perennial weeds, broom snakeweed, 
curlycup gumweed, and annual bromes may invade. The 
potential plant community produces about 1,400 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 800 pounds in years of below-normal 
precipitation. 
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The potential plant community on the Crago soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
green needlegrass, needleandthread, and plains muhly. 
if the range is excessively grazed, the proportion of most 
of these plants decreases and the proportion of 
needleandthread, blue grama, prairie junegrass, and 
fringed sagewort increases. If excessive grazing 
continues, plants such as perennial weeds, broom 
snakeweed, clubmoss, and annuals may invade. The 
potential plant community produces about 800 pounds of 
air-dry vegetation in years of above-normal precipitation 
and 400 pounds in years of below-normal precipitation. 

Range seeding to adapted grasses and forbs is 
suitable on these soils if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, help to control water 
erosion. 

The Abor soil is suited to windbreaks, but the low 
available water capacity of the soil limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian elm, ponderosa pine, and Rocky 
Mountain juniper. Suitable shrubs are Siberian peashrub, 
western sandcherry, and skunkbush sumac. 

The Crago soil is suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on the 
Abor soil are slow permeability, depth to shale, shrink- 
swell potential, and low soil strength. This soil is severely 
limited for septic tank absorption fields because of the 
slow permeability and moderate depth to shale. Cuts to 
level building sites can expose shale. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

The main limitations for homesite development on the 
Crago soil are potential frost action and the content of 
rock fragments. Frost action can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome this limitation. The very gravelly or extremely 
gravelly material of the Crago soil below a depth of 7 
inches is good roadfill. Removal of pebbles and cobbles 
in disturbed areas is needed for best results when 
landscaping, particularly in areas used for lawns. 
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This map unit is in capability subclass IVe, 
nonirrigated. The Abor soil is in Clayey range site, 10- to 
14-inch precipitation zone, and the Crago soil is in Limy 
range site, 10- to 14-inch precipitation zone. 


2—Abor-Crago complex, 8 to 25 percent slopes. 
This map unit is on uplands in the east-central and 
southeastern parts of the county. Slopes commonly are 
250 to 1,000 feet long. Elevation is 2,400 to 4,500 feet. 
The average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

This unit is about 45 percent Abor silty clay and 35 
percent Crago gravelly loam. The Abor soil is on convex 
and smooth slopes of uplands, and the Crago soil is on 
terrace edges. 

Included in this unit are small areas of deep Sanje 
soils that have slopes of 0 to 4 percent and are in 
concave areas and Crago very gravelly loam in convex 
areas on ridges and knolls. Included areas make up 
about 20 percent of the total acreage. 

The Abor soil is moderately deep and well drained. It 
formed in residuum and alluvium derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
grayish brown silty clay about 6 inches thick. The subsoil 
is light brownish gray and olive silty clay about 24 inches 
thick. Pale yellow semiconsolidated shale is at a depth of 
30 inches. Depth to shale ranges from 20 to 40 inches. 

Permeability of the Abor soil is slow. Available water 
capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 22 inches. Runoff is 
medium to rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

The Crago soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is grayish brown gravelly loam 3 inches 
thick. The subsurface layer is pale brown gravelly loam 4 
inches thick. The upper 11 inches of the underlying 
material is very pale brown extremely gravelly loam, and 
the lower part to a depth of 60 inches or more is pale 
brown extremely gravelly sandy loam. 

Permeability of the Crago soil is moderate to a depth 
of 18 inches and moderately rapid below this depth. 
Available water capacity is moderate to low. Effective 
rooting depth is 60 inches. The average annual wetting 
depth where this soil is under native vegetation is about 
24 inches. Runoff is medium to rapid, and the hazard of 
water erosion is high. The hazard of soil blowing is high. 

The Soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Abor soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and thickspike wheatgrass. If the 
range is excessively grazed, the proportion of these 


plants decreases and the proportion of plains reedgrass, 
Sandberg bluegrass, prairie junegrass, and big 
sagebrush increases. If excessive grazing continues, 
plants such as perennial weeds, broom snakeweed, 
curlycup gumweed, and annual brornes may invade. The 
potential plant community produces about 1,400 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 800 pounds in years of below-normal 
precipitation. 

The potential plant community on the Crago soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
needleandthread, and plains muhly. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, prairie junegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, clubmoss, and 
annuals may invade. The potential plant community 
produces about 800 pounds of air-dry vegetation in years 
of above-normal precipitation and 400 pounds in years of 
below-normal precipitation. 

Brush management improves deteriorated areas of 
range that are producing more woody shrubs than were 
present in the potential plant community. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

The main limitations for homesite development on the 
Abor soil are slow permeability, slope, depth to shale, 
shrink-swell potential, and low soil strength. This soil is 
severely limited for septic tank absorption fields because 
of the slow permeability, moderately steep slopes, and 
moderate depth to shale. Cuts to level building sites can 
expose shale. Shrinking and swelling and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

The main limitations for homesite development on the 
Crago soil are potential frost action and content of rock 
fragments. Slope is a concern in installing septic tank 
absorption fields. Absorption lines should be installed on 
the contour. Frost action can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome this limitation. The extremely gravelly material 
below a depth of 7 inches is good roadfill. Removal of 
pebbles and cobbles in disturbed areas is needed for 
best results when landscaping, particularly in areas used 
for lawns. 

This map unit is in capability subclass Vle, 
nonirrigated. The Abor soil is in Clayey range site, 10- to 
14-inch precipitation zone, and the Crago soil is in Limy 
range site, 10- to 14-inch precipitation zone. 
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3—Abor-Thebo-Crago complex, 15 to 45 percent 
slopes. This map unit is on uplands in the east-central 
and southeastern parts of the county. Slopes commonly 
are more than 1,000 feet long. Elevation is 2,400 to 
4,500 feet. The average annual precipitation is about 12 
inches, the average annual air temperature is about 44 
degrees F, and the average frost-free period is about 
130 days. 

This unit is about 35 percent Abor silty clay, 30 
percent Thebo clay, and 10 percent Crago very gravelly 
loam. The Abor and Thebo soils are on plane and 
convex side slopes of uplands, and the Crago soil is on 
terrace edges. 

Included in this unit are small areas of deep Marias 
and Marvan soils on foot slopes, terraces, and fans. The 
Marias soils have slopes of 0 to 4 percent, and the salt- 
and alkali-affected Marvan soils have slopes of 0 to 8 
percent. Also included are small areas of Crago 
extremely gravelly loam on terrace edges. Included 
areas make up about 25 percent οἱ the total acreage. 

The Abor soil is moderately deep and well drained. It 
formed in residuum or alluvium derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
grayish brown silty clay about 6 inches thick. The subsoil 
is light brownish gray and olive silty clay about 24 inches 
thick. Pale yellow semiconsolidated shale is at a depth of 
30 inches. Depth to shale ranges from 20 to 40 inches. 

Permeability of the Abor soil is slow. Available water 
capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 22 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is high. 

The Thebo soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
grayish brown clay about 5 inches thick. The underlying 
material is grayish brown clay about 28 inches thick. 
Gray semiconsolidated shale is at a depth of 33 inches. 
Depth to shale ranges from 20 to 40 inches. 

Permeability of the Thebo soil is very slow. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is about 20 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is high. 

The Crago soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is grayish brown very gravelly loam 
about 3 inches thick. The subsurface layer is pale brown 
extremely gravelly loam about 4 inches thick. The upper 
11 inches of the underlying material is very pale brown 
extremely gravelly loam, and the lower part to a depth of 
60 inches or more is pale brown extremely gravelly 
sandy loam. 

Permeability of the Crago soil is moderate to a depth 
of 18 inches and moderately rapid below this depth. 
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Available water capacity is moderate to low. Effective 
rooting depth is 60 inches. The average annua! wetting 
depth where this soil is under native vegetation is about 
24 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. f 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of the steepness of slope and 
rough topography. 

The potential plant community on the Abor and Thebo 
soils is mainly bluebunch wheatgrass, green 
needlegrass, western wheatgrass, and thickspike 
wheatgrass. If the range is excessively grazed, the 
proportion of these plants decreases and the proportion 
of plains reedgrass, Sandberg bluegrass, prairie 
junegrass, and big sagebrush increases. If excessive 
grazing continues, plants such as perennial weeds, 
broom snakeweed, curlycup gumweed, and annual 
bromes may invade. The potential plant community 
produces about 1,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

The potential plant community on the Crago soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
needleandthread, and plains muhly. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, prairie junegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, clubmoss, and 
annuals may invade. The potential plant community 
produces about 800 pounds of air-dry vegetation in years 
of above-normal precipitation and 400 pounds in years of 
below-normal precipitation. 

The surface layer on these soils is susceptible to 
water erosion and soil blowing if it is disturbed or, if the 
range is overgrazed. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

The soils in this unit are poorly suited to homesite 
development because of the steepness of slope and the 
moderate depth to shale in the Abor and Thebo soils. 
The very gravelly or extremely gravelly material in the 
Crago soil below a depth of 7 inches is good roadfill. 

This map unit is in capability subclass Vile, 
nonirrigated. The Abor and Thebo soils are in Clayey 
range site, 10- to 14-inch precipitation zone, and the 
Crago soil is in Limy range site, 10- to 14-inch 
precipitation zone. 


4—Abor-Yawdim silty clay loams, 4 to 15 percent 
slopes. This map unit is on uplands in the northern and 
eastern parts of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 2,400 to 4,500 feet. The 
average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 
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This unit is about 50 percent Abor silty clay loam and 
30 percent Yawdim silty clay loam. The Abor soil is on 
plane side slopes, and the Yawdim soil is on ridges and 
knolls. 

Included in this unit are small areas of moderately 
deep Tanna soils on plane side slopes and deep Kobar 
soils on foot slopes. Also included are small areas of 
deep, salt- and alkali-affected Gerdrum soils on fans. 
Included areas make up about 20 percent of the total 
acreage. 

The Abor soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
grayish brown silty clay loam about 6 inches thick. The 
subsoil is light brownish gray and olive silty clay about 24 
inches thick. Pale yellow semiconsolidated shale is at a 
depth of 30 inches. Depth to shale ranges from 20 to 40 
inches. . 

Permeability of the Abor soil is slow. Available water 
capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 22 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is high. 

The Yawdim soil is shallow and well drained. It formed 
in residuum derived dominantly from semiconsolidated 
shale. Typically, the surface layer is grayish brown silty 
clay loam about 3 inches thick. The underlying material 
is grayish brown silty clay loam about 9 inches thick. 
Grayish brown and light olive brown semiconsolidated 
shale is at a depth of 12 inches. Depth to shale ranges 
from 10 to 20 inches. 

Permeability of the Yawdim soil is slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is high. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

These soils are suited to nonirrigated crops. They are 
limited mainly by low precipitation, the low and very low 
available water capacity, and the hazards of soil blowing 
and water erosion. Minimum tillage, contour cultivation, 
grassed waterways, stripcropping, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on the Abor soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and thickspike wheatgrass. If the 
range is excessively grazed, the proportion of most of 
these plants decreases and the proportion of plains 
reedgrass, Sandberg bluegrass, prairie junegrass, and 
big sagebrush increases. If excessive grazing continues, 
plants such as perennial weeds, broom snakeweed, 
curlycup gumweed, and annual bromes may invade. The 
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potential plant community produces about 1,400 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 800 pounds in years of below-normal 
precipitation. 

The potential plant community on the Yawdim soil is 
mainly western wheatgrass, plains reedgrass, plains 
muhly, and green needlegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of fringed sagebrush, 
plains reedgrass, blue grama, and wild rose increases. If 
excessive grazing continues, plants such as broom 
snakeweed, creeping juniper, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 700 pounds οἱ air-dry vegetation in years 
of above-normal precipitation and 300 pounds in years of 
below-normal precipitation. 

These soils are suited to seeding of adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, help to control water erosion. 

The Abor soil is suited to windbreaks, but the low 
available water capacity of the soil limits the growth of 
both trees and shrubs. Suitable trees for planting are  . 
Russian-olive, Siberian elm, ponderosa pine, and Rocky 
Mountain juniper. Suitable shrubs are Siberian peashrub, 
western sandcherry, and skunkbush sumac. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. 

The Yawdim soil is poorly suited to windbreaks. It is 
limited mainly by the very low available water capacity. 

The soils in this unit are poorly suited to homesite 
development. The main limitations of the Abor soil are 
slow permeability, moderate depth to shale, shrink-swell 
potential, and low soil strength. This soil is severely 
limited for septic tank absorption fields because of the 
slow permeability and the moderate depth to shale. Cuts 
to level building sites can expose shale. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

The main limitations for homesite development on the 
Yawdim soil are slow permeability, shallow depth to 
shale, shrink-swell potential, potential frost action, and 
low soil strength. This soil is severely limited for septic 
tank absorption fields because of the slow permeability 
and the shallow depth to shale. Shrinking and swelling, 
frost action, and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
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potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 
This map unit is in capability subclass ΙΝΘ, 
nonirrigated. The Abor soil is in Clayey range site, 10- to 
14-inch precipitation zone, and the Yawdim soil is in 
Shallow range site, 10- to 14-inch precipitation zone. 


5—Absarokee clay loam, 2 to 8 percent slopes. 
This moderately deep, well drained, undulating to gently 
rolling soil is on uplands in the central part of the county. 
‘It formed in residuum derived from consolidated shale 
interbedded with sandstone. Slopes commonly are 250 
to 1,000 feet long. Elevation is 3,000 to 4,600 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

Included in this unit are small areas of shallow 
Amherst and Castner soils on ridges and knolls. 

Typically, the surface layer of this Absarokee soil is 
grayish brown clay loam about 7 inches thick. The upper 
8 inches of the subsoil is brown silty clay, and the lower 
3 inches is light brownish gray clay loam. The 
substratum is light gray clay loam about 8 inches thick. 
Light gray shale and sandstone are at a depth of about 
26 inches. Depth to shale and sandstone ranges from 20 
to 40 inches. 

Permeability is moderately slow. Available water 
capacity is low. Effective rooting depth is about 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 30 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by limited precipitation and the hazards of 
water erosion and soil blowing. Minimum tillage, contour 
cultivation, grassed waterways, stripcropping, and 
growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. 

The potential plant community on this soil is mainly 
rough fescue, bluebunch wheatgrass, green needlegrass, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of needleandthread, blue grama, 
Idaho fescue, and western wheatgrass increases. If 
excessive grazing continues, plants such as timothy, 
Kentucky bluegrass, clubmoss, and perennial weeds may 
invade. The potential plant community produces about 
2,400 pounds of air-dry vegetation in years of above- 
normal precipitation and 1,900 pounds in years of below- 
normal precipitation. 

This soil is suited to mechanical treatment that 
improves water infiltration and encourages the growth of 
desirable native plants. Mechanical treatment should be 
on the contour or across the slope where practical to 
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control erosion and conserve moisture. If the range 
vegetation has seriously deteriorated, seeding is needed. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. 

This soil is suited to windbreaks. The low available 
water capacity of the soil limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on this 
soil are moderately slow permeability, moderate depth to 
shale and sandstone, shrink-swell potential, and low soil 
strength. This soil is severely limited for septic tank 
absorption fields because of the moderately slow 
permeability and moderate depth to shale and 
sandstone. Cuts to level building sites can expose shale 
and sandstone. Shrinking and swelling and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass ille, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


6—Absarokee-Amherst clay loams, 8 to 15 percent 
slopes. This map unit is on strongly rolling uplands in 
the central part of the county. Slopes commonly are 
more than 1,000 feet long. Elevation is 3,000 to 4,600 
feet. The average annual precipitation is about 16 
inches, the average annual air temperature is about 43 
degrees F, and the average frost-free period is about 
120 days. 

This unit is about 40 percent Absarokee clay loam and 
about 35 percent Amherst clay loam. The Absarokee soil 
is on plane side slopes, and the Amherst soil is on 
convex side slopes. 

Included in this unit are small areas of shallow Castner 
and Sinnigam soils on ridgetops. Also included are small 
areas of moderately deep, stony Borky soils on plane 
slopes. Included areas make up about 25 percent of the 
total acreage. 

The Absarokee soil is moderately deep and well 
drained. It formed in residuum derived dominantly from 
consolidated shale interbedded with sandstone. 
Typically, the surface layer is grayish brown clay loam 
about 7 inches thick. The upper 8 inches of the subsoil 
is brown silty clay, and the lower 3 inches is light 
brownish gray clay loam. The substratum is light gray 
clay loam about 8 inches thick. Light gray shale and 
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sandstone are at a depth of about 26 inches. Depth to 
bedrock ranges from 20 to 40 inches. 

Permeability of the Absarokee soil is moderately slow. 
Available water capacity is low. Effective rooting depth is 
20 to 40 inches. The average annual wetting depth 
where this soil is under native vegetation is 20 to 30 
inches. Runoff is rapid, and the hazard of water erosion 
is high. The hazard of soil blowing is moderate. 

The Amherst soil is shallow and well drained. It formed 
in residuum derived dominantly from consolidated shale 
interbedded with sandstone. Typically, the surface layer 
is grayish brown clay loam about 2 inches thick. The 
upper 3 inches of the subsoil is grayish brown channery 
clay, and the lower 7 inches is brown channery clay. 
Light brownish gray shale and sandstone are at a depth 
of 12 inches. Depth to shale and sandstone ranges from 
10 to 20 inches. 

Permeability of the Amherst soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. The average annual wetting 
depth where this soil is under native vegetation is 10 to 
20 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The soils in this unit are used mainly as rangeland. 
They are also used for hay and pasture. 

These soils are suited to hay and pasture. They are 
limited mainly by the hazards of water erosion and soil 
blowing and by the droughtiness of the Amherst soil. All 
adapted pasture plants can be grown, but bunch-type 
species planted alone generally are not suitable because 
of the hazard of erosion. Seedbed preparation and 
planting on the contour or across the slope, where 
practical, help to control water erosion. 

The potential plant community on the Absarokee soil 
is mainly rough fescue, bluebunch wheatgrass, green 
needlegrass, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, Idaho fescue, and blue 
grama increases. If excessive grazing continues, plants 
such as timothy, Kentucky bluegrass, clubmoss, and 
perennial weeds may invade. The potential plant 
community produces about 2,400 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,900 pounds in years of below-normal precipitation. 

The potential plant community on the Amherst soil is 
mainly rough fescue, green needlegrass, bluebunch 
wheatgrass, and plains muhly. If the range is excessively 
grazed, the proportion of these plants decreases and the 
proportion of Idaho fescue, blue grama, 
needleandthread, and prairie junegrass increases. If 
excessive grazing continues, plants such as clubmoss, 
Kentucky bluegrass, perennial weeds, and annuals may 
invade. The potential plant community produces about 
1,500 pounds of air-dry vegetation in years of above- 
normal precipitation and 900 pounds in years of below- 
normal precipitation. 
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If the range vegetation is seriously deteriorated, 
seeding is needed. Seedbed preparation and planting on 
the contour or across the slope, where practical, 
conserve moisture and help to control water erosion. 

The Absarokee soil is suited to windbreaks, but the 
low available water capacity of the soil limits the growth 
of both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian elm, ponderosa pine, and Rocky 
Mountain juniper. Suitable shrubs are Siberian peashrub, 
western sandcherry, and skunkbush sumac. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. 

The Amherst soil is poorly suited to windbreaks. It is 
limited mainly by the very low available water capacity. 

The main limitations for homesite development are 
moderately slow permeability, slope, moderate and 
shallow depth to shale and sandstone, shrink-swell 
potential, and low soil strength. These soils are severely 
limited for septic tank absorption fields because of the 
moderately slow permeability and the moderate and 
shallow depth to shale and sandstone. Cuts to level 
building sites can expose shale and sandstone. Shrinking 
and swelling and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass IVe, 
nonirrigated. The Absarokee soil is in Silty range site, 15- 
to 19-inch precipitation zone, and the Amherst soil is in 
Shallow range site, 15- to 19-inch precipitation zone. 


7—Absarokee-Bitton-Maginnis complex, 15 to 60 
percent slopes. This map unit is on uplands in the 
central part of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 3,000 to 4,600 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 35 percent Absarokee clay loam, 
about 25 percent Bitton channery loam, and about 20 
percent Maginnis channery clay loam. The Absarokee 
soil is on smooth, concave side slopes, the Bitton soil is 
on foot slopes below the Absarokee soil, and the 
Maginnis soil is on ridges. The Absarokee and Maginnis 
soils have slopes of 15 to 45 percent, and the Bitton soil 
has slopes of 15 to 60 percent. 

Included in this unit are small areas of shallow 
Amherst and Castner soils on ridges and small areas of 
moderately deep Eltsac and Winifred soils on 
backslopes. Also included are small areas of Rock 
outcrop. Included areas make up about 20 percent of the 
total acreage. 
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The Absarokee soil is moderately deep and well 
drained. It formed in residuum derived dominantly from 
consolidated shale interbedded with sandstone. 
Typically, the surface layer is grayish brown clay loam 
about 7 inches thick. The upper 8 inches of the subsoil 
is brown silty clay loam, and the lower 3 inches is light 
brownish gray clay loam. The substratum is light gray 
clay loam about 8 inches thick. Light gray shale and 
sandstone are at a depth of about 26 inches. Depth to 
shale and sandstone ranges from 20 to 40 inches. 

Permeability of the Absarokee soil is moderately slow. 
Available water capacity is low. Effective rooting depth is 
20 to 40 inches. The average annual wetting depth 
where this soil is under native vegetation is 20 to 30 
inches. Runoff is rapid, and the hazard of water erosion 
is high. The hazard of soil blowing is moderate. 

The Bitton soil is deep and well drained. It formed in 
alluvium and colluvium derived dominantly from 
sandstone. Typically, the surface layer is dark grayish 
brown channery loam about 7 inches thick. The next 
layer is brown channery loam about 4 inches thick. The 
upper part of the underlying material is pale brown 
extremely channery loam about 19 inches thick, and the 
lower part to a depth of 60 inches or more is pale brown 
very channery loam. 

Permeability of the Bitton soil is moderate. Available 
water capacity is moderate to low. Effective rooting 
depth is 60 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
30 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The Maginnis soil is shallow and well drained. It 
formed in residuum derived dominantly from hard shale 
interbedded with sandstone. Typically, the surface layer 
is grayish brown channery clay loam about 7 inches 
thick. The subsoil is grayish brown very channery and 
extremely channery clay loam about 10 inches thick. 
Light brownish gray hard shale and sandstone are at a 
depth of 17 inches. Depth to shale and sandstone 
ranges from 10 to 20 inches. i 

Permeability of the Maginnis soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. The average annual wetting 
depth where this soil is under native vegetation is 10 to 
20 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Absarokee and 
Bitton soils is mainly rough fescue, bluebunch 
wheatgrass, green needlegrass, and western 
wheatgrass. If the range is excessively grazed, the 
proportion of most of these plants decreases and the 
proportion of western wheatgrass, needleandthread, 
Idaho fescue, and blue grama increases. If excessive 
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grazing continues, plants such as Kentucky bluegrass, 
clubmoss, timothy, and perennial weeds may invade. 
The potential plant community produces about 2,300 
pounds of air-dry vegetation in years of above-normal 
precipitation and 1,600 pounds in years of below-normal 
precipitation. 

The potential plant community on the Maginnis soil is 
mainly bluebunch wheatgrass, rough fescue, plains 
muhly, and green needlegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, blue 
grama, prairie junegrass, and needleandthread 
increases. If excessive grazing continues, plants such as 
annuals, clubmoss, Kentucky bluegrass, and perennial 
weeds may invade. The potential plant community 
produces about 1,500 pounds of air-dry vegetation in 
years of above-normal precipitation and 900 pounds in 
years of below-normal precipitation. 

Steepness of slope limits access of livestock and 
promotes overgrazing of the less sloping areas. The 
surface layer is susceptible to water erosion if it is 
disturbed or if the range is overgrazed. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

The soils in this unit are poorly suited to homesite 
development because of the steepness of slope, the 
moderate depth to shale and sandstone in the 
Absarokee soil, and the shallow depth to hard shale and 
sandstone in the Maginnis soil. 

This map unit is in capability subclass Vile, 
nonirrigated. The Absarokee and Bitton soils are in Silty 
range site, 15- to 19-inch precipitation zone, and the 
Maginnis soil is in Shallow range site, 15- to 19-inch 
precipitation zone. 


8—Absher clay loam, 0 to 4 percent slopes. This 
deep, moderately well drained soil is on terraces and 
fans in the eastern part of the county. It formed in 
alluvium derived from mixed rock sources. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 2,200 
to 3,800 feet. The average annual precipitation is about 
12 inches, the average annual air temperature is about 
44 degrees F, and the average frost-free period is about 
130 days. 

Included in this unit are small areas of deep, salt- and 
alkali-affected Marvan and Nobe soils. The Nobe soils 
are in small depressions and are nearly barren of 
vegetation. 

Typically, the surface layer of this Absher soil is light 
brownish gray clay loam about 1 1/2 inches thick. The 
subsoil is grayish brown clay about 17 1/2 inches thick. 
The upper 7 inches of the substratum is grayish brown 
clay, and the lower part to a depth of 60 inches or more 
is light brownish gray clay and silty clay. 

Permeability is very slow. Available water capacity is 
moderate. This soil is salt- and alkali-affected in the 
subsoil and substratum. Effective rooting depth is 60 
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inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 22 inches. 
Runoff is slow, and the hazard of water erosion is slight. 
The hazard of soil blowing is moderate. 

This soil is used as rangeland. 

This soil is poorly suited to cultivated crops and to hay 
and pasture because of the high content of salt and 
alkali in the subsoil and substratum. 

The potential plant community on this soil is mainly 
western wheatgrass, alkali sacaton, green needlegrass, 
and thickspike wheatgrass. If the range is excessively 
grazed, the proportion of these plants decreases and the 
proportion of inland saltgrass, blue grama, sand 
dropseed, and big sagebrush increases. If excessive 
grazing continues, plants such as annuals, knotweed, 
pricklypear, and tumblegrass may invade. The potential 
plant community produces about 900 pounds of air-dry 
vegetation in years of above-normal precipitation and 
400 pounds in years of below-normal precipitation. 

This soil is suited to mechanical treatment practices 
that improve infiltration and restore the desirable native 
plants. 

This soil is poorly suited to windbreaks. It is strongly 
saline, which limits the choice of trees and shrubs to 
Russian-olive and silver buffaloberry. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on this 
soil are very slow permeability, salinity, shrink-swell 
potential, corrosivity to concrete, and low soil strength. If 
this soil is used for septic tank absorption fields, the very 
slow permeability can be overcome by increasing the 
size of the absorption field or by excavating the trench to 
a suitable depth. The field or trench should be backfilled 
with gravel. Shrinking and swelling and low soil strength 
can damage roadbeds and road surfaces. Adequate 
drainage and the use of suitable fill material that is 
properly compacted can overcome these limitations. In 
the construction of basements or foundations for 
dwellings, the shrink-swell potential can be overcome by 
backfilling excavations with suitable material that has low 
shrink-swell potential. Use of salt-resistant concrete 
helps to overcome the corrosivity. 

This map unit is in capability subclass VIs, 
nonirrigated, and in Dense Clay range site, 10- to 14-inch 
precipitation zone. 


9—Absher-Nobe complex, 0 to 4 percent slopes. 
This map unit is on terraces and fans in the eastern part 
of the county. Elevation is 2,200 to 3,800 feet. The 
average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

This unit is about 45 percent Absher clay loam and 35 
percent Nobe clay. 
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Included in this unit are small areas of deep, salt- and 
alkali-affected Marvan and Vanda soils. The Vanda soil 
has a crusty clay surface layer. Included areas make up 
about 20 percent of the total acreage. 

The Absher soil is deep and moderately well drained. 
It formed in alluvium derived from mixed rock sources. 
Typically, the surface layer is light brownish gray clay 
loam about 1 1/2 inches thick. The subsoil is grayish 
brown clay about 17 1/2 inches thick. The upper 7 
inches of the substratum is grayish brown clay, and the 
lower part to a depth of 60 inches or more is light 
brownish gray clay and silty clay. 

Permeability of the Absher soil is very slow. Available 
water capacity is moderate. This soil is salt- and alkali- 
affected in the subsoil and substratum. Effective rooting 
depth is 60 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
22 inches. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is moderate. 

The Nobe soil is deep and moderately well drained. It 
formed in alluvium derived from mixed rock sources. 
Typically, the surface layer is light gray fine sandy loam 
about 1 inch thick. The subsoil is grayish brown clay 
about 7 inches thick. The upper 16 inches of the 
substratum is light olive gray clay, and the lower part to 
a depth of 60 inches or more is olive gray clay. 

Permeability of the Nobe soil is very slow. Available 
water capacity is low. This soil is salt- and alkali-affected 
in the subsoil and substratum. Effective rooting depth is 
60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 22 
inches. Runoff is slow, and the hazard of water erosion 
is slight. The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of the high content of salt and 
alkali in the subsoil and substratum. 

The potential plant community on the Absher soil is 
mainly western wheatgrass, alkali sacaton, thickspike 
wheatgrass, and green needlegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of inland saltgrass, blue 
grama, sand dropseed, and big sagebrush increases. If 
excessive grazing continues, plants such as annuals, 
knotweed, pricklypear, and tumblegrass may invade. The 
potential plant community produces about 900 pounds of 
air-dry vegetation in years of above-normal precipitation 
and 400 pounds in years of below-normal precipitation. 

The potential plant community on the Nobe soil is 
mainly western wheatgrass, bottlebrush squirreltail, 
alkaligrass, and Nuttall saltbush. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Sandberg bluegrass, 
inland saltgrass, black greasewood, and big sagebrush 
increases. If excessive grazing continues, plants such as 
foxtail barley, glasswort, seepweed, and annuals may 
invade. The potential plant community produces about 
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200 pounds of air-dry vegetation in years of above- 
normal precipitation and 75 pounds in years of below- 
normal precipitation. 

These soils are suited to mechanical treatment. 

The Absher soil is poorly suited to windbreaks. It is 
strongly saline, which limits the choice of trees and 
shrubs to Russian-olive and silver buffaloberry. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. 

The Nobe soil is very poorly suited to windbreaks. It is 
limited mainly by the high content of salt and alkali. 

The main limitations for homesite development on 
these soils are very slow permeability, salinity, shrink- 
swell potential, corrosivity to concrete, and low soil 
strength. If these soils are used for septic tank 
absorption fields, the very slow permeability can be 
overcome by increasing the size of the absorption field 
or by excavating the trench to a suitable depth. The field 
or trench should be backfilled with gravel. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 
Use of a salt-resistant concrete helps to overcome the 
corrosivity. 

This map unit is in capability subclass VIs, 
nonirrigated. The Absher soil is in Dense Clay range site, 
10- to 14-inch precipitation zone, and the Nobe soil is in 
Saline Uplands range site, 10- to 14-inch precipitation 
zone. 


10—Adel loam, 2 to 15 percent slopes. This deep, 
well drained soil is on fans and foot slopes in the south- 
central part of the county. It formed in alluvium and 
colluvium derived dominantly from sandstone. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 4,700 
to 6,500 feet. The average annual precipitation is about 
22 inches, the average annual air temperature is about 
42 degrees F, and the average frost-free period is about 
70 days. 

Included in this unit are small areas of moderately 
deep Teton soils on upland toe slopes. 

Typically, the surface layer of this Adel soil is dark 
gray loam about 13 inches thick. The next layer is dark 
grayish brown and grayish brown loam about 25 inches 
thick. The subsoil to a depth of 60 inches or more is 
brown channery loam. 

Permeability is moderate. Available water capacity is 
high. Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is 60 inches or more. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 
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This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is suited to nonirrigated crops. It is limited 
mainly by the short growing season and the hazards of 
water erosion and soil blowing. Timeliness is of prime 
importance in all seeding, tillage, and harvesting 
operations. Minimum tillage, contour cultivation, grassed 
waterways, stubble mulch tillage, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on this soil is mainly 
rough fescue, mountain brome, bluebunch wheatgrass, 
and Columbia needlegrass. If the range is excessively 
grazed, the proportion of these plants decreases and the 
proportion of Idaho fescue, western wheatgrass, 
Letterman needlegrass, and spikeoat increases. If 
excessive grazing continues, plants such as Kentucky 
bluegrass, timothy, onespike danthonia, and forbs may 
invade. The potential plant community produces about 
3,600 pounds of air-dry vegetation in years of above- 
normal precipitation and 2,800 pounds in years of below- 
normal precipitation. 

This soil is suited to seeding of adapted grasses and 
forbs. Seedbed preparation and planting on the contour 
or across the slope, where practical, helps to control 
water erosion. 

The Adel soil is well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 

The main limitations for homesite development on this 
soil are moderate permeability, potential frost action, and 
low soil strength. If the soil is used for septic tank 
absorption fields, the moderate permeability can be 
overcome by increasing the size of the absorption field. 
Frost action and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. 

This map unit is in capability subclass IVe, 
nonirrigated, and in Silty range site, 20- to 24-inch 
precipitation zone. 


11—Adel-Cheadle complex, 15 to 45 percent 
slopes. This map unit is on fans, foot slopes, ridges, and 
hills in the south-central part of the county. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 4,700 
to 6,500 feet. The average annual precipitation is about 
22 inches, the average annual air temperature is about 
40 degrees F, and the average frost-free period is about 
70 days. 

This unit is about 60 percent Adel loam and 30 
percent Cheadle flaggy loam. The Adel soil is on fans 
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and foot slopes below areas of the Cheadle soil, and the 
Cheadle soil is on ridges and hills. 

Included in this unit is about 10 percent moderately 
deep Teton soils on backslopes. 

The Adel soil is deep and well drained. It formed in 
alluvium and colluvium derived dominantly from 
sandstone. Typically, the surface layer is dark gray loam 
about 13 inches thick. The next layer is a dark grayish 
brown and grayish brown loam about 25 inches thick. 
The subsoil to a depth of 60 inches or more is brown 
channery loam. 

Permeability of the Adel soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is 60 inches or more. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 

The Cheadle soil is shallow and well drained. It formed 
in residuum derived dominantly from fractured hard 
sandstone. Typically, the surface layer is dark grayish 
brown flaggy loam about 7 inches thick. The upper 8 
inches of the substratum is brown extremely channery 
loam. The lower part, to a depth of 19 inches, is light 
yellowish brown extremely flaggy loam. Very pale brown 
sandstone is at a depth of 19 inches. Depth to 
sandstone ranges from 10 to 20 inches. 

Permeability of the Cheadle soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Adel soil is 
mainly rough fescue, mountain brome, bluebunch 
wheatgrass, and Columbia needlegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, Letterman needlegrass, and spikeoat 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, timothy, onespike danthonia, and 
perennial forbs may invade. The potential plant 
community produces about 3,600 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,800 pounds in years of below-normal precipitation. 

The potential plant community on the Cheadle soil is 
mainly bluebunch wheatgrass, rough fescue, Columbia 
needlegrass, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
prairie junegrass, western wheatgrass, and timber 
oatgrass increases. If excessive grazing continues, 
plants such as onespike danthonia, perennial forbs, 
broom snakeweed, and annuals may invade. The 
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potential plant community produces about 2,100 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 1,300 pounds in years of below-normal 
precipitation. 

The surface layer is susceptible to water erosion and 
Soil blowing if it is disturbed or the range is overgrazed. 
These soils are not suited to mechanical treatment 
because of slope and rough topography. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

The soils in this unit are poorly suited to homesite 
development. The main limitations of the Adel soil are 
moderate permeability, slope, potential frost action, and 
low soil strength. Slope is a concern in installing septic 
tank absorption fields. Absorption lines should be 
installed on the contour. The moderate permeability can 
be overcome by increasing the size of the absorption 
field. Frost action and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. 

The main limitations for homesite development on the 
Cheadle soil are steepness of slope and the shallow 
depth to bedrock. 

This map unit is in capability subclass Vle, 
nonirrigated. The Adel soil is in Silty range site, 20- to 
24-inch precipitation zone, and the Cheadle soil is in 
Shallow range site, 20- to 24-inch precipitation zone. 


12—Adger-Nobe clays, 0 to 2 percent slopes. This 
map unit is on terraces and fans in the central and 
western parts of the county. Slopes commonly are 250 
to 1,000 feet long. Elevation is 3,400 to 4,000 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 60 percent Adger clay and 30 
percent Nobe clay. 

Included in this unit is about 10 percent deep Daglum 
soils that are salt- and alkali-affected. 

The Adger soil is deep and moderately well drained. It 
formed in alluvium derived dominantly from shale. 
Typically, the surface layer is grayish brown clay about 6 
inches thick. The upper 3 inches of the subsoil is dark 
grayish brown clay, the next 5 inches is grayish brown 
clay, and the lower 23 inches is dark grayish brown clay. 
The substratum to a depth of 60 inches or more is olive 
brown clay. 

Permeability of the Adger soil is very slow. Available 
water capacity is moderate to low. This soil is salt- or 
alkali-affected in the subsoil and substratum. Effective 
rooting depth is 60 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is about 26 inches. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is high. 

The Nobe soil is deep and moderately well drained. It 
formed in alluvium derived from mixed rock sources. 
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Typically, the surface layer is light gray fine sandy loam 
about 1 inch thick. The subsoil is grayish brown clay 
about 7 inches thick. The upper 16 inches of the 
substratum is light olive gray clay, and the lower part to 
a depth of 60 inches or more is olive gray clay. 

Permeability of the Nobe soil is very slow. Available 
water capacity is low. This soil is salt- and alkali-affected 
in the subsoil and substratum. Effective rooting depth is 
60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 22 
inches. Runoff is slow, and the hazard of water erosion 
is slight. The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of the high content of salt and 
alkali in the subsoil and substratum. 

The potential plant community on the Adger soil is 
mainly western wheatgrass, green needlegrass, 
thickspike wheatgrass, and Nuttall saltbush. If the range 
is excessively grazed, the proportion of these plants 
decreases and the proportion of Sandberg bluegrass, 
bottlebrush squirreltail, sand dropseed, and big 
sagebrush increases. If excessive grazing continues, 
plants such as foxtail barley, pricklypear, tumblegrass, 
and annual saltbush may invade. The potential plant 
community produces about 800 pounds of air-dry 
vegetation in years of above-normal precipitation and 
400 pounds in years of below-normal precipitation. 

The potential plant community on the Nobe soil is 
mainly western wheatgrass, bottlebrush squirreltail, 
alkaligrass, and Nuttall saltbush. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Sandberg bluegrass, 
inland saltgrass, big sagebrush, and black greasewood 
increases. If excessive grazing continues, plants such as 
foxtail barley, seepweed, glasswort, and annuals may 
invade. The potential plant community produces about 
200 pounds of air-dry vegetation in years of above- 
normal precipitation and 75 pounds in years of below- 
normal precipitation. 

These soils are suited to mechanical treatment. 

The Adger soil is poorly suited to windbreaks. It is 
strongly saline, which limits the choice of trees and 
shrubs to Russian-olive and silver buffaloberry. Summer 
fallow, cultivation for weed control, and selection of 
adapted plants are needed to insure establishment and 
survival of seedlings. 

The Nobe soil is very poorly suited to windbreaks. It is 
limited mainly by the high content of salt and alkali. 

The main limitations for homesite development on the 
soils in this unit are very slow permeability, salinity, 
shrink-swell potential, corrosivity to concrete, and low 
soil strength. If the soils are used for septic tank 
absorption fields, the very slow permeability can be 
overcome by increasing the size of the absorption field 
or by excavating the trench to a suitable depth. The field 
or trench should be backfilled with gravel. Shrinking and 
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swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 
Use of salt-resistant concrete helps to overcome the 
limitation of corrosivity. 

This map unit is in capability subclass VIs, 
nonirrigated. The Adger soil is in Dense Clay range site, 
15- to 19-inch precipitation zone, and the Nobe soil is in 
Saline Uplands range site, 15- to 19-inch precipitation 
zone. 


13—Adger-Nobe clays, 2 to 8 percent slopes. This 
map unit is on terraces and fans in the central and 
western parts of the county. Slopes commonly are 250 
to 1,000 feet long. Elevation is 3,400 to 4,000 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 55 percent Adger clay and 30 
percent Nobe clay. 

Included in this unit is about 15 percent deep Daglum 
soils that are sait- and alkali-affected. 

The Adger soil is deep and moderately well drained. It 
formed in alluvium derived dominantly from shale. 
Typically, the surface layer is grayish brown clay about 6 
inches thick. The upper 3 inches of the subsoil is dark 
grayish brown clay, the next 5 inches is grayish brown 
clay, and the lower 23 inches is dark grayish brown clay. 
The substratum to a depth of 60 inches or more is olive 
brown clay. 

Permeability of the Adger soil is very slow. Available 
water capacity is moderate to low. This soil is salt- and 
alkali-affected in the subsoil and substratum. Effective 
rooting depth is 60 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is about 26 inches. Runoff is slow, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
high. 

The Nobe soil is deep and moderately well drained. It 
formed in alluvium derived from mixed rock sources. 
Typically, the surface layer is light gray fine sandy loam 
about 1 inch thick. The subsoil is grayish brown clay 
about 7 inches thick. The upper 16 inches of the 
substratum is light olive gray clay, and the lower part to 
a depth of 60 inches or more is olive gray clay. ` 

Permeability of the Nobe soil is very slow. Available 
water capacity is low. This soil is salt- and alkali-affected 
in the subsoil and substratum. Effective rooting depth is 
60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 22 
inches. Runoff is slow, and the hazard of water erosion 
is moderate. The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 
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These soils are poorly suited to cultivated crops and to 
hay and pasture because of the high content of salt and 
alkali in the subsoil and substratum. 

The potential plant community on the Adger soil is 
mainly western wheatgrass, green needlegrass, 
thickspike wheatgrass, and Nuttall saltbush. If the range 
is excessively grazed, the proportion of these plants 
decreases and the proportion of Sandberg bluegrass, 
bottlebrush squirreltail, sand dropseed, and big 
sagebrush increases. If excessive grazing continues, 
plants such 85 foxtail barley, pricklypear, tumblegrass, 
and annual saltbush may invade. The potential plant 
community produces about 800 pounds of air-dry 
vegetation in years of above-normal precipitation and 
400 pounds in years of below-normal precipitation. 

The potential plant community on the Nobe soil is 
mainly western wheatgrass, bottlebrush squirreltail, 
alkaligrass, and Nuttall saltbush. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Sandberg bluegrass, 
inland saltgrass, big sagebrush, and black greasewood 
increases. If excessive grazing continues, plants such as 
foxtail barley, seepweed, glasswort, and annuals may 
invade. The potential plant community produces about 
200 pounds of air-dry vegetation in years of above- 
normal precipitation and 75 pounds in years of below- 
normal precipitation. 

These soils are suited to mechanical treatment. To 
control erosion and conserve moisture, mechanical 
treatment should be on the contour or across the slope 
where practical. 

The Adger soil is poorly suited to windbreaks. It is 
strongly saline, which limits the choice of trees and 
shrubs to Russian-olive and silver buffaloberry. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. 

The Nobe soil is very poorly suited to windbreaks. It is 
limited mainly by the high content of salt and alkali. 

The soils in this unit are poorly suited to homesite 
development. The main limitations are very slow 
permeability, salinity, shrink-swell potential, corrosivity to 
concrete, and low soil strength. If these soils are used 
for septic tank absorption fields, the very slow 
permeability can be overcome by- increasing the size of 
the absorption field or by excavating the trench to a 
suitable depth. The field or trench should be backfilled 
with gravel. Shrinking and swelling and low soil strength 
can damage roadbeds and road surfaces. Adequate 
drainage and the use of suitable fill material that is 
properly compacted can overcome these limitations. In 
the construction of basements or foundations for 
dwellings, the shrink-swell potential can be overcome by 
backfilling excavations with suitable material that has low 
shrink-swell potential. Use of salt-resistant concrete 
helps to overcome the corrosivity. 
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This map unit is in capability subclass VIs, 
nonirrigated. The Adger soil is in Dense Clay range site, 
15- to 19-inch precipitation zone, and the Nobe soil is in 
Saline Uplands range site, 15- to 19-inch precipitation 
zone. 


14—Alder clay loam, 2 to 8 percent slopes. This 
moderately deep, well drained soil is on uplands in the 
south-central part of the county. It formed in residuum or 
alluvium derived from semiconsolidated shale 
interbedded with sandstone. Slopes commonly are 250 
to 1,000 feet long. Elevation is 4,100 to 4,800 feet. The 
average annual precipitation is about 19 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 100 days. 

Included in this unit are small areas of moderately 
deep Hibar soils and shallow Castner soils. 

Typically, the surface layer of this Alder soil is dark 
gray loam about 3 inches thick. The next layer is dark 
gray clay loam about 5 inches thick. The upper 7 inches 
of the subsoil is brown silty clay, the next 6 inches is 
light yellowish brown silty clay, and the lower 10 inches 
is very pale brown and yellow clay loam. White 
consolidated shale interbedded with sandstone is at a 
depth of 31 inches. Depth to bedrock ranges from 20 to 
40 inches. 

Permeability is moderately slow. Available water 
capacity is low to moderate. Effective rooting depth is 
about 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
40 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is 
moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the short growing season and the 
hazards of water erosion and soil blowing. Minimum 
tillage, contour cultivation, grassed waterways, stubble 
mulch tillage, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 

The potential plant community on this soil is mainly 
rough fescue, bluebunch wheatgrass, green needlegrass, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, western wheatgrass, 
needleandthread, and blue grama increases. If excessive 
grazing continues, plants such as timothy, Kentucky 
bluegrass, clubmoss, and perennial weeds may invade. 
The potential plant community produces about 2,400 
pounds of air-dry vegetation in years of above-normal 
precipitation and 1,900 pounds in years of below-normal 
precipitation. 

This soil is suited to seeding of adapted grasses and 
forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
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slope, where practical, conserve moisture and help to 
control water erosion. 

This soil is suited to windbreaks, but the low to 
moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian crabapple, green ash, Siberian 
elm, ponderosa pine, and Rocky Mountain juniper. 
Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. Summer fallow, cultivation 
for weed control, and adapted plants are needed to 
insure establishment and survival of seedlings. 

The main limitations for homesite development on this 
soil are moderately slow permeability, depth to shale and 
sandstone, shrink-swell potential, potential frost action, 
and low soil strength. This soil is severely limited for 
septic tank absorption fields because of the moderately 
slow permeability and moderate depth to shale and 
sandstone. Cuts to level building sites can expose shale 
and sandstone. Shrinking and swelling, frost action, and 
low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


15—Alder clay loam, 8 to 15 percent slopes. This 
moderately deep, well drained soil is on uplands in the 
south-central part οἱ the county. It formed in residuum or 
alluvium derived from semiconsolidated shale 
interbedded with sandstone. Slopes commonly are 250 
to 1,000 feet long. Elevation is 4,100 to 4,800 feet. The 
average annual precipitation is about 19 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 100 days. 

Included in this unit are small areas of shallow Castner 
soils on knolls. 

Typically, the surface layer of this Alder soil is dark 
gray loam about 3 inches thick. The next layer is dark 
gray clay loam about 5 inches thick. The upper 7 inches 
of the subsoil is brown silty clay, the next 6 inches is 
light yellowish brown silty clay, and the lower 10 inches 
is very pale brown and yellow clay loam. White 
consolidated shale interbedded with sandstone is at a 
depth of 31 inches. Depth to shale and sandstone 
ranges from 20 to 40 inches. 

Permeability is moderately slow. Available water 
capacity is low to moderate. Effective rooting depth is 20 
to 40 inches. The average annual wetting depth where 
this soil is under native vegetation is 20 to 40 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 
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This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the hazards of water erosion and soil 
blowing and the short growing season. Minimum tillage, 
contour cultivation, grassed waterways, stubble-mulch 
tillage, and growing sod crops such as hay and pasture 
help to control soil blowing and water erosion. 

The potential plant community on this soil is mainly 
rough fescue, bluebunch wheatgrass, green needlegrass, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of western wheatgrass, Idaho fescue, 
needleandthread, and blue grama increases. If excessive 
grazing continues, plants such as timothy, Kentucky 
bluegrass, clubmoss, and perennial weeds may invade. 
The potential plant community produces about 2,400 
pounds of air-dry vegetation in years of above-normal 
precipitation and 1,900 pounds in years of below-normal 
precipitation. 

This soil is suited to seeding of adapted grasses and 
forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. 

This soil is suited to windbreaks, but the low to 
moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian crabapple, green ash, Siberian 
elm, ponderosa pine, and Rocky Mountain juniper. 
Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. Summer fallow, cultivation 
for weed control, and adapted plants are needed to 
insure establishment and survival of seedlings. Planting 
on the contour helps to conserve moisture. 

The main limitations for homesite development on this 
soil-are moderately slow permeability, depth to shale and 
sandstone, shrink-swell potential, potential frost action, 
and low soil strength. This soil is severely limited for 
septic tank absorption fields because of the moderately 
slow permeability and moderate depth to shale and 
sandstone. Cuts to level building sites can expose shale 
and sandstone. Shrinking and swelling, frost action, and 
low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass IVe, 
nonirrigated, and in Silty range site, 15- to 19-inch 
precipitation zone. 
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16—Alder-Winifred clay loams, 15 to 45 percent 
slopes. This map unit is on uplands in the south-central 
part of the county. Slopes commonly are 250 to 1,000 
feet long. Elevation is 4,100 to 4,700 feet. The average 
annual precipitation is about 19 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 100 days. 

This unit is about 50 percent Alder clay loam and 35 
percent Winifred clay loam. The Alder soil is on plane 
and concave side slopes, and the Winifred soil is on 
convex side slopes. 

Included in this unit is about 15 percent shallow 
Castner soils at various levels on the slopes. 

The Alder soil is moderately deep and well drained. It 
formed in residuum and alluvium derived dominantly from 
semiconsolidated shale interbedded with sandstone. 
Typically, the surface layer is dark gray loam about 3 
inches thick. The next layer is dark gray clay loam about 
5 inches thick. The upper 7 inches of the subsoil is 
brown silty clay, the next 6 inches is light yellowish 
brown silty clay, and the lower 10 inches is very pale 
brown and yellow clay loam. White consolidated shale 
interbedded with sandstone is at a depth of about 31 
inches. Depth to shale and sandstone ranges from 20 to 
40 inches. 

Permeability of the Alder soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. The average annual 
wetting depth where this soil is under native vegetation 
is 20 to 40 inches. Runoff is rapid, and the hazard of 
water erosion is high. The hazard of soil blowing is 
moderate. 

The Winifred soil is moderately deep and well drained. 
It formed in alluvium and residuum derived dominantly 
from semiconsolidated shale. Typically, the surface layer 
is dark ‘grayish brown clay loam about 6 inches thick. 
The upper 8 inches of the subsoil is grayish brown silty 
clay, and the lower 18 inches is grayish brown clay. Light 
brownish gray and yellowish brown shale is at a depth of 
32 inches. Depth to shale ranges from 20 to 40 inches. 

Permeability of the Winifred soil is slow. Available 
water capacity is moderate. Effective rooting depth is 20 
to 40 inches. The average annual wetting depth where 
this soil is under native vegetation is 26 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil biowing is moderate. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Alder soil is 
mainly rough fescue, bluebunch wheatgrass, green 
needlegrass, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
western wheatgrass, needleandthread, and blue grama 
increases. If excessive grazing continues, plants such as 
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timothy, Kentucky bluegrass, clubmoss, and perennial 
weeds may invade. The potential plant community 
produces about 2,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,900 pounds in 
years of below-normal precipitation. 

The potential plant community on the Winifred soil is 
mainly Idaho fescue, bluebunch wheatgrass, green 
needlegrass, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Sandberg 
bluegrass, Idaho fescue, plains reedgrass, and blue 
grama increases. If excessive grazing continues, plants 
such as annuals, Kentucky bluegrass, broom 
snakeweed, and perennial weeds may invade. The 
potential plant community produces about 2,300 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 1,700 pounds in years of below-normal 
precipitation. 

These soils are not suited to mechanical treatment 
because of slope and rough topography. The surface 
layer is susceptible to water erosion if it is disturbed or if 
the range is overgrazed. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

The main limitations for homesite development on 
these soils are slow and moderately slow permeability, 
slope, moderate depth to shale and sandstone, shrink- 
swell potential, potential frost action, and low soil 
strength. These soils are severely limited for septic tank 
absorption fields because of the slow and moderately 
slow permeability, slope, and moderate depth to shale 
and sandstone. Cuts to level building sites can expose 
shale and sandstone. Shrinking and swelling, frost 
action, and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass Vle, 
nonirrigated. The Alder soil is in Silty range site, 15- to 
19-inch precipitation zone, and the Winifred soil is in 
Clayey range site, 15- to 19-inch precipitation zone. 


17—Amherst-Absarokee clay loams, 2 to 8 percent 
slopes. This map unit is on uplands in the central part of 
the county. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 3,000 to 4,600 feet. The average annual 
precipitation is about 16 inches, the average annual air 
temperature is about 43 degrees F, and the average 
frost-free period is about 120 days. 

This unit is about 50 percent Amherst clay loam and 
30 percent Absarokee clay loam. The Amherst soil is on 
convex side slopes, and the Absarokee soil is on plane 
and concave side slopes. 


32 


Included in this unit are small areas of moderately 
deep Borky soils and shallow Sinnigam soils. Included 
areas make up about 20 percent of the total acreage. 

The Amherst soil is shallow and well drained. It formed 
in residuum derived dominantly from consolidated shale 
interbedded with sandstone. Typically, the surface layer 
is grayish brown clay loam about 2 inches thick. The 
upper 3 inches of the subsoil is grayish brown channery 
clay, and the lower 7 inches is brown channery clay. 
Light brownish gray consolidated shale and sandstone 
are at a depth of 12 inches. Depth to shale and 
sandstone ranges from 10 to 20 inches. 

Permeability of the Amherst soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. The average annual wetting 
depth where this soil is under native vegetation is 10 to 
20 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is 
moderate. 

The Absarokee soil is moderately deep and well 
drained. It formed in residuum derived dominantly from 
consolidated shale interbedded with sandstone. 
Typically, the surface layer is grayish brown clay loam 
about 7 inches thick. The upper 8 inches of the subsoil 
is brown silty clay, and the lower 3 inches is light 
brownish gray clay loam. The substratum is light gray 
clay loam about 8 inches thick. Light gray shale and 
sandstone are at a depth of about 26 inches. Depth to 
shale and sandstone ranges from 20 to 40 inches. 

Permeability of the Absarokee soil is moderately slow. 
Available water capacity is low. Effective rooting depth is 
20 to 40 inches. The average annual wetting depth 
where this soil is under native vegetation is 20 to 30 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is 
moderate. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the shallow depth, the very low 
available water capacity of the Amherst soil, and the 
hazards of water erosion and soil blowing. Minimum 
tillage, contour cultivation, grassed waterways, 
stripcropping, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 
Tall grass barriers trap snow, which increases the 
amount of moisture in the soil. 

The potential plant community on the Amherst soil is 
mainly rough fescue, green needlegrass, bluebunch 
wheatgrass, and plains muhly. If the range is excessively 
grazed, the proportion of these plants decreases and the 
proportion of Idaho fescue, blue grama, 
needleandthread, and prairie junegrass increases. If 
excessive grazing continues, plants such as clubmoss, 
annuals, Kentucky bluegrass, and perennial weeds may 
invade. The potential plant community produces about 
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1,500 pounds of air-dry vegetation in years of above- 
normal precipitation and 900 pounds in years of below- 
normal precipitation. 

The potential plant community on the Absarokee soil 
is mainly rough fescue, bluebunch wheatgrass, green 
needlegrass, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
Idaho fescue, western wheatgrass, and blue grama 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, clubmoss, and perennial 
weeds may invade. The potential plant community 
produces about 2,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,900 pounds in 
years of below-normal precipitation. | 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, help to control water 
erosion and to conserve moisture. 

The Amherst soil is poorly suited to windbreaks. It is 
limited mainly by the very low. available water capacity. 

The Absarokee soil is suited to windbreaks, but the 
low available water capacity limits the growth of both 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. Planting on the 
contour helps to conserve moisture. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on the 
soils in this unit are moderately slow permeability, 
shallow and moderate depth to shale and sandstone, 
shrink-swell potential, and low soil strength. These soils 
are severely limited for septic tank absorption fields 
because of the moderately slow permeability and shallow 
and moderate depth to shale and sandstone. Cuts to 
level building sites can expose shale and sandstone. 
Shrinking and swelling and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass IVe, 
nonirrigated. The Amherst soil is in Shallow range site, 
15- to 19-inch precipitation zone, and the Absarokee soil 
is in Silty range site, 15- to 19-inch precipitation zone. 


18—Amherst-Absarokee clay loams, 8 to 25 
percent slopes. This map unit is on uplands. Slopes 
commonly are less than 250 feet long. Elevation is 3,000 
to 4,600 feet. The average annual precipitation is about 
16 inches, the average annual air temperature is about 
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43 degrees F, and the average frost-free period is about 
120 days. 

This unit is about 60 percent Amherst clay loam and 
20 percent Absarokee clay loam. The Amherst soil is on 
ridges and knolls, and the Absarokee soil is on plane 
slopes below areas of the Amherst soil. 

Included in this unit are small areas of shallow 
Sinnigam and Castner soils on ridges. Included areas 
make up about 20 percent of the total acreage. 

The Amherst soil is shallow and well drained. It formed 
in residuum derived dominantly from consolidated shale 
interbedded with sandstone. Typically, the surface layer 
is grayish brown clay loam about 2 inches thick. The 
upper 3 inches of the subsoil is grayish brown channery 
clay, and the lower 7 inches is brown channery clay. 
Light brownish gray consolidated shale and sandstone 
are at a depth of 12 inches. Depth to shale and 
sandstone ranges from 10 to 20 inches. 

Permeability of the Amherst soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. The average annual wetting 
depth where this soil is under native vegetation is 10 to 
20 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The Absarokee soil is moderately deep and well 
drained. It formed in residuum derived dominantly from 
consolidated shale interbedded with sandstone. 
Typically, the surface layer is grayish brown clay loam 
about 7 inches thick. The upper 8 inches of the subsoil 
is brown silty clay, and the lower 3 inches is light 
brownish gray clay loam. The substratum is light gray 
clay loam about 8 inches thick. Light gray consolidated 
shale and sandstone are at a depth of about 26 inches. 
Depth to shale and sandstone ranges from 20 to 40 
inches. 

Permeability of the Absarokee soil is moderately slow. 
Available water capacity is low. Effective rooting depth is 
20 to 40 inches. The average annual wetting depth 
where this soil is under native vegetation is 20 to 30 
inches. Runoff is rapid, and the hazard of water erosion 
is high. The hazard of soil blowing is moderate. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of the steepness of slope, the 
hazard of water erosion, and the shallow depth to 
bedrock in the Amherst soil. 

The potential plant community on the Amherst soil is 
mainly western wheatgrass, green needlegrass, 
bluebunch wheatgrass, and plains muhly. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, blue 
grama, needleandthread, and prairie junegrass 
increases. If excessive grazing continues, plants such as 
clubmoss, annuals, Kentucky bluegrass, and perennial 
weeds may invade. The potential plant community 
produces about 1,500 pounds of air-dry vegetation in 
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years of above-normal precipitation and 900 pounds in 
years of below-normal precipitation. 

The potential plant community on the Absarokee soil 
is mainly rough fescue, bluebunch wheatgrass, green 
needlegrass, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
Idaho fescue, western wheatgrass, and blue grama 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, clubmoss, and perennial 
weeds may invade. The potential plant community 
produces about 2,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,900 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or ` 
across the slope, where practical, help to control water 
erosion and to conserve moisture. 

The Amherst soil is poorly suited to windbreaks. It is 
limited mainly by the very low available water capacity. 

The Absarokee soil, where slopes are 8 to 15 percent, 
is suited to windbreaks, but the low available water 
capacity of this soil limits the growth of both trees and 
shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. Where the Absarokee soil has slopes of 15 to 
25 percent, it is poorly suited to windbreaks. 

The main limitations for homesite development on the 
soils in this unit are moderately slow permeability, slope, 
shallow and moderate depth to shale and sandstone, 
shrink-swell potential, content of rock fragments, and low 
soil strength. The soils are severely limited for septic 
tank absorption fields because of the moderately slow 
permeability, slope, and shallow and moderate depth to 
shale and sandstone. Cuts to level building sites can 
expose shale and sandstone. Shrinking and swelling and 
low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass Vle, 
nonirrigated. The Amherst soil is in Shallow range site, 
15- to 19-inch precipitation zone, and the Absarokee soil 
is in Silty range site, 15- to 19-inch precipitation zone. 


19—Amor loam, 2 to 8 percent slopes. This 
moderately deep and well drained soil is on uplands in 
the western part of the county. It formed in residuum 
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derived dominantly from weakly consolidated sandy and 
silty sedimentary beds. Slopes commonly are 250 to 
1,000 feet long. Elevation is 3,400 to 4,200 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

Included in this unit are small areas of shallow Cabba 
soils and moderately deep Doney soils. 

Typically, the surface layer of this Amor soil is grayish 
brown loam about 7 inches thick. The subsoil is brown 
and very pale brown loam about 12 inches thick. The 
substratum is very pale brown loam about 8 inches thick. 
Light gray, weakly consolidated, sandy and silty 
sedimentary beds are at a depth of 27 inches. Depth to 
sedimentary beds ranges from 20 to 40 inches. 

Permeability is moderate. Available water capacity is 
low to moderate. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 27 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the low to moderate available water 
capacity, low precipitation, and the hazards of soil 
blowing and water erosion. Minimum tillage, contour 
cultivation, grassed waterways, stripcropping, and 
growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. 

. The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, Sandberg bluegrass, and 
blue grama increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, clubmoss, 
and perennial weeds may invade. The potential plant 
community produces about 1,800 pounds of air-dry 
vegetation in years of above-normal precipitation and 
800 pounds in years of below-normal precipitation. 

The soils are suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, help to control water erosion and 
to conserve moisture. 

This soil is suited to windbreaks. The low to moderate 
available water capacity of the soil limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, green ash, Siberian elm, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, western sandcherry, and skunkbush 
sumac. Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
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survival of seedlings. Planting on the contour helps to 
conserve moisture. 

The main limitations for homesite development on this 
soil are depth to sedimentary beds, potential frost action, 
and low soil strength. The soil is severely limited for 
septic tank absorption fields because of slow 
permeability of the underlying sedimentary beds. Frost 
action and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. 

This map unit is in capability subclass llle, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


20—Amor-Cabba loams, 4 to 8 percent slopes. This 
map unit is on uplands in the northwestern part of the 
county. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 3,400 to 4,200 feet. The average annual 
precipitation is about 16 inches, the average annual air 
temperature is about 43 degrees F, and the average 
frost-free period is about 120 days. 

This unit is about 60 percent Amor loam and about 30 
percent Cabba loam. The Amor soil is on plane side 
slopes, and the Cabba soil is on knolls and ridges. 

Included in this unit are small areas of moderately 
deep Doney soils on side slopes of ridges and deep 
Farnuf soils on fans and foot slopes. Included areas 
make up about 10 percent of the total acreage. 

The Amor soil is moderately deep and well drained. It 
formed in residuum derived dominantly from weakly 
consolidated, sandy and silty sedimentary beds. 
Typically, the surface layer is grayish brown loam about 
7 inches thick. The subsoil is brown and very pale brown 
loam about 12 inches thick. The substratum is very pale 
brown loam about 8 inches thick. Light gray, weakly 
consolidated, sandy and silty sedimentary beds are at a 
depth of 27 inches. Depth to sedimentary beds ranges 
from 20 to 40 inches. 

Permeability of the Amor soil is moderate. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
27 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is 
moderate. 

The Cabba soil is shallow and well drained. It formed 
in residuum derived dominantly from weakly 
consolidated, sandy and silty sedimentary beds. 
Typically, the surface layer is grayish brown loam about 
2 inches thick. The next layer is a pale brown loam 
about 6 inches thick. The underlying material is yellow 
channery loam about 7 inches thick. Very pale brown, 
weakly consolidated, sandy and silty sedimentary beds 
are at a depth of 15 inches. Depth to sedimentary beds 
ranges from 10 to 20 inches. 

Permeability of the Cabba soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
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to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is high. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

The soils in this unit are suited to nonirrigated crops. 
They are limited mainly by the moderate to very low 
available water capacity, low precipitation, and the 
hazards of soil blowing and water erosion. Crops that are 
tolerant of drought are most suitable because the 
available moisture is not adequate for good growth of 
most other crops. Minimum tillage, contour cultivation, 
grassed waterways, stripcropping, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on the Amor soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and needleandthread. If the range 
is excessively grazed, the proportion of most of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, Sandberg bluegrass, and 
blue grama increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, clubmoss, 
and perennial weeds may invade. The potential plant 
community produces about 1,800 pounds of air-dry 
vegetation in years of above-normal precipitation and 
800 pounds in years of below-normal precipitation. 

The potential plant community on the Cabba soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
needleandthread, and prairie junegrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, fringed sagewort, and threadleaf sedge 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, broom snakeweed, clubmoss, and 
perennial weeds may invade. The potential plant 
community produces about 900 pounds of air-dry 
vegetation in years of above-normal precipitation and 
400 pounds in years of below-normal precipitation. 

These soils are suited to seeding of adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, help to control water erosion and 
to conserve moisture. 

The Amor soil is suited to windbreaks, but the low to 
moderate available water capacity of the soil limits the 
growth.of both trees and shrubs. Suitable trees for 
planting are Russian-olive, green ash, Siberian elm, 
ponderosa pine, and Rocky Mountain juniper. Suitable 
shrubs are Siberian peashrub, western sandcherry, and 
skunkbush sumac. Summer fallow, cultivation for weed 
control, and adapted plants are needed to insure 
establishment and survival of seedlings. Planting on the 
contour helps to conserve moisture. 
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The Cabba soil is poorly suited to windbreaks. It is 
limited mainly by very low available water capacity. 

The main limitations for homesite development on 
these soils are depth to sedimentary beds, potential frost 
action, and low soil strength. The soils are severely 
limited for septic tank absorption fields because of slow 
permeability of the underlying sedimentary beds. Frost 
action and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. 

This map unit is in capability subclass IVe, 
nonirrigated. The Amor soil is in Silty range site, 15- to 
19-inch precipitation zone, and the Cabba soil is in 
Shallow range site, 15- to 19-inch precipitation zone. 


21—Amor-Winifred complex, 8 to 15 percent 
slopes. This map unit is on uplands in the central and 
northwestern parts of the county. Slopes commonly are 
250 to 1,000 feet long. Elevation is 3,500 to 4,200 feet. 
The average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 50 percent Amor loam and 30 
percent Winifred clay loam. 

Included in this unit are small areas of moderately 
deep Doney soils on side slopes of ridges and shallow 
Cabba and Wayden soils on ridges and knolls. Included 
areas make up about 20 percent of the total acreage. 

The Amor soil is moderately deep and well drained. It 
formed in loamy residuum derived dominantly from 
weakly consolidated, sandy and silty sedimentary beds. 
Typically, the surface layer is grayish brown loam about 
7 inches thick. The subsoil is brown and very pale brown 
loam about 12 inches thick. The substratum is very pale 
brown loam about! 8 inches thick. Light gray, weakly 
consolidated, sandy and silty sedimentary beds are at a 
depth of 27 inches. Depth to sedimentary beds ranges 
from 20 to 40 inches. 

Permeability of the Amor soil is moderate. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
27 inches. Runoff is medium, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The Winifred soil is moderately deep and well drained. 
It formed in alluvium and residuum derived dominantly 
from semiconsolidated shale. Typically, the surface layer 
is dark grayish brown clay loam about 6 inches thick. 
The subsoil is grayish brown silty clay and clay about 26 
inches thick. Light brownish gray and yellowish brown 
shale is at a depth of about 32 inches. Depth to shale 
ranges from 20 to 40 inches. 

Permeability of the Winifred soil is slow. Available 
water capacity is moderate to low. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
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26 inches. Runoff is medium, and the hazard οἱ water 
erosion is high. The hazard of soil blowing is moderate. 
The soils in this unit are used mainly as rangeland. 

They are also used for hay and pasture and for 
nonirrigated crops such as wheat, barley, and oats. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the low to moderate available water 
capacity, low precipitation, and the hazards of water 
erosion and soil blowing. Minimum tillage, contour 
cultivation, grassed waterways, stubble-mulch tillage, and 
growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. 

The potential plant community on the Amor soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and needleandthread. If the range 
is excessively grazed, the proportion of most of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, Sandberg bluegrass, and 
blue grama increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, clubmoss, 
and perennial weeds may invade. The potential plant 
community produces about 1,800 pounds of air-dry 
vegetation in years of above-normal precipitation and 
800 pounds in years of below-normal precipitation. 

The potential plant community on the Winifred soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and Idaho fescue. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
plains reedgrass, Sandberg bluegrass, and blue grama 
increases. lf excessive grazing continues, plants such as 
broom snakeweed, Kentucky bluegrass, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 2,300 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,700 pounds in years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
. grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, help to control water 
erosion and to conserve moisture. 

These soils are suited to windbreaks, but the 
moderate to low available water capacity limits the 
growth of both trees and shrubs. Suitable trees for 
planting are Russian-olive, green ash, Siberian elm, 
ponderosa pine, and Rocky Mountain juniper. Suitable 
shrubs are Siberian peashrub, Tatarian honeysuckle, 
lilac, common chokecherry, silver buffaloberry, and 
cotoneaster. Summer fallow, cultivation for weed control, 
and adapted plants are needed to insure establishment 
and survival of seedlings. Planting on the contour helps 
to conserve moisture. 

The main limitations for homesite development on the 
Amor soil are moderate depth to sedimentary beds, 
potential frost action, and low soil strength. The soil is 
severely limited for septic tank absorption fields because 
of slow permeability of the underlying sedimentary beds. 
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Frost action and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. 

The main limitations for homesite development on the 
Winifred soil are slow permeability, moderate depth to 
shale, shrink-swell potential, and low soil strength. The 
soil is severely limited for septic tank absorption fields 
because of the slow permeability and moderate depth to 
shale. Cuts to level building sites can expose shale. 
Shrinking and swelling and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass IVe, 
nonirrigated. The Amor soil is in Silty range site, 15- to 
19-inch precipitation zone, and the Winifred soil is in 
Clayey range site, 15- to 19-inch precipitation zone. 


22—Ashuelot Variant-Crago complex, 0 to 4 
percent slopes. This map unit is on terraces in the 
southeastern part of the county. Slopes commonly are 
more than 1,000 feet long. Elevation is 3,600 to 4,200 
feet. The average annual precipitation is about 13 
inches, the average annual air temperature is about 44 
degrees F, and the average frost-free period is about 
120 days. 

This unit is about 40 percent Ashuelot Variant cobbly 
clay loam and 35 percent Crago gravelly clay loam. 

Included in this unit are areas of deep, nearly level 
Sanje soils. Also included are small areas of Crago very 
gravelly loam on ridges. Included areas make up about 
25 percent of the total acreage. 

The Ashuelot Variant soil is shallow and well drained. 
It formed in alluvium derived dominantly from limestone. 
Typically, the surface layer is grayish brown cobbly clay 
foam about 4 inches thick. The next layer is grayish 
brown clay loam about 5 inches thick. The upper 6 
inches of the underlying material is pale brown extremely 
gravelly clay loam, the next 9 inches is pale brown lime- 
cemented rock fragments, and the lower part to a depth 
of 62 inches or more is very pale brown extremely 
gravelly loamy sand. The lime-cemented layer is at a 
depth of 15 inches. Depth to the lime-cemented layer 
ranges from 15 to 20 inches. 

Permeability of the Ashuelot Variant soil is moderate 
to the lime-cemented layer and very rapid below it. 
Available water capacity is very low. Effective rooting 
depth is 15 to 20 inches. The average annual wetting 
depth where this soil is under native vegetation is 15 to 
20 inches. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is high. 

The Crago soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
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the surface layer is grayish brown gravelly clay loam 
about 6 inches thick. The subsoil is pale brown very 
gravelly loam about 7 inches thick. The upper 11 inches 
of the substratum is very pale brown extremely gravelly 
loam, and the lower part to a depth of 60 inches or more 
is light gray extremely gravelly sandy loam. 

Permeability of the Crago soil is moderate to a depth 
of 24 inches and rapid below this depth. Available water 
capacity is moderate to low. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 36 inches. 
Runoff is slow, and the hazard of water erosion is slight. 
The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of the shallow depth to the 
lime-cemented layer in the Ashuelot Variant soil and the 
very low to moderate available water capacity. 

The potential plant community on the Ashuelot Variant 
soil is mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and plains muhly. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of needleandthread, blue 
grama, prairie junegrass, and threadleaf sedge 
increases. If excessive grazing continues, plants such as 
annuals, red threeawn, and perennial weeds may invade. 
The potential plant community produces about 1,000 
pounds of air-dry vegetation in years of above-normal 
precipitation and 500 pounds in years of below-normal 
precipitation. 

The potential plant community on the Crago soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and needleandthread. If the range 
is excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
prairie junegrass, fringed sagewort, and blue grama 
increases. If excessive grazing continues, plants such as 
annuals, clubmoss, broom snakeweed, and perennial 
weeds may invade. The potential plant community 
produces about 800 pounds of air-dry vegetation in years 
of above-normal precipitation and 400 pounds in years of 
below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. 

The Ashuelot Variant soil is poorly suited to 
windbreaks. It is limited mainly by the very low available 
water capacity. 

The Crago soil is suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. Summer fallow, 
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cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. . 

The main limitations for homesite development on the 
Ashuelot Variant soil are the shallow depth to the lime- 
cemented layer and the content of rock fragments. The 
hardpan is rippable and therefore is not a serious 
limitation for most engineering uses. Removal of pebbles 
and cobbles in disturbed areas is needed for best results 
when landscaping, particularly in areas used for lawns. 
Lawn grasses, shrubs, and trees that are not sensitive to 
lime-induced chlorosis are well suited to use in 
landscaping. An annual application of iron chelates 
reduces the chlorosis. 

The main limitation for homesite development on the 
Crago soil is the content of rock fragments. The very 
gravelly or extremely gravelly material of the Crago soil 
below a depth of 7 inches is good roadfill. Removal of 
pebbles and cobbles in disturbed areas is needed for 
best results when landscaping, particularly in areas used 
for lawns. Lawn grasses, shrubs, and trees that are not 
sensitive to lime-induced chlorosis are well suited to use 
in landscaping. An annual application of iron chelates 
reduces the chlorosis. 

This map unit is in capability subclass Vis, 
nonirrigated. The Ashuelot Variant soil is in Shallow 
range site, 10- to 14-inch precipitation zone, and the 
Crago soil is in Limy range site, 10- to 14-inch 
precipitation zone. 


23—Bitton very stony loam, 15 to 45 percent 
slopes. This deep, well drained soil is on foot slopes, 
fans, and terrace edges in the central part of the county. 
it formed in alluvium and colluvium derived dominantly 
from sandstone. Slopes commonly are 250 to 1,000 feet 
long. Elevation is 3,500 to 4,600 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 115 days. 

Included in this unit are small areas of deep Brazon 
soils on plane side slopes and shallow Wayden and 
Castner soils on ridges. 

Typically, the surface layer of this Bitton soil is dark 
grayish brown very stony loam about 7 inches thick. The 
next layer is brown channery loam about 4 inches thick. 
The underlying material to a depth of 60 inches or more 
is pale brown extremely channery loam. 

Permeability is moderate. Available water capacity is 
moderate to low. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 30 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is slight. 

This soil is used as rangeland. 
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This soil is poorly suited to cultivated crops and to hay 
and pasture because of steepness of slope and rough 
topography. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, rough fescue, western 
wheatgrass, and green needlegrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
Idaho fescue, western wheatgrass, and blue grama 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, clubmoss, and perennial 
weeds may invade. The potential plant community 
produces about 2,200 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,400 pounds in 
years of below-normal precipitation. 

Mechanical treatment is not practical because the 
surface is stony and the slopes are steep. 

This soil is poorly suited to windbreaks. It is limited 
mainly by slope. 

The main limitations for homesite development on this 
soil are slope and the content of rock fragments. Slope 
is a concern in installing septic tank absorption fields. 
Absorption lines should be installed on the contour. 
Access roads should be designed to provide adequate 
cut-slope grade, and drains are needed to control 
surface runoff and keep soil losses to a minimum. 

This map unit is in capability subclass Vle, 
nonirrigated, and in Silty range site, 15- to 19-inch 
precipitation zone. 


24—Bitton-Winifred-Castner complex, 15 to 60 
percent slopes. This map unit is on foot slopes and 
fans in the central part of the county. Slopes commonly 
are 250 to 1,000 feet long. Elevation is 3,500 to 4,700 
feet. The average annual precipitation is about 16 
inches, the average annual air temperature is about 43 
degrees F, and the average frost-free period is about 
115 days. 

This unit is about 40 percent Bitton channery loam, 30 
percent Winifred clay loam, and 25 percent Castner 
stony loam. The Bitton soil is on foot slopes and fans, 
the Winifred soil is on convex side slopes, and the 
Castner soil is on hilltops. The Bitton and Castner soils 
have slopes of 15 to 60 percent, and the Winifred soil 
has slopes of 15 to 45 percent. 

Included in this unit is about 5 percent Rock outcrop. 

The Bitton soil is deep and well drained. It formed in 
alluvium and colluvium derived dominantly from 
sandstone. Typically, the surface layer is dark grayish 
brown channery loam about 7 inches thick. The next 
layer is brown channery loam about 4 inches thick. The 
underlying material to a depth of 60 inches or more is 
pale brown extremely channery loam. 

Permeability of the Bitton soil is moderate. Available 
water capacity is moderate to low. Effective rooting 
depth is 60 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
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30 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The Winifred soil is moderately deep and well drained. 
It formed in alluvium and residuum derived dominantly 
from semiconsolidated shale. Typically, the surface layer 
is dark grayish brown clay loam about 6 inches thick. 
The upper 8 inches of the subsoil is grayish brown silty 
clay, and the lower 18 inches is grayish brown clay. Light 
brownish gray and yellowish brown shale is at a depth of 
about 32 inches. Depth to shale ranges from 20 to 40 
inches. 

Permeability of the Winifred soil is slow. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is about 
26 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The Castner soil is shallow and well drained. It formed 
in residuum derived dominantly from fractured hard 
sandstone. Typically, the surface layer is grayish brown 
stony loam about 7 inches thick. The underlying material 
is pale brown very stony loam about 7 inches thick. Light 
gray sandstone is at a depth of 14 inches. Depth to 
sandstone ranges from 10 to 20 inches. 

Permeability of the Castner soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil biowing is moderate. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Bitton soil is 
mainly rough fescue, bluebunch wheatgrass, green 
needlegrass, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
western wheatgrass, blue grama, and needleandthread 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, timothy, clubmoss, and perennial 
weeds may invade. The potential plant community 
produces about 2,200 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,400 pounds in 
years of below-normal precipitation. 

The potential plant community on the Winifred soil is 
mainly Idaho fescue, bluebunch wheatgrass, green 
needlegrass, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Sandberg 
bluegrass, blue grama, Idaho fescue, and plains 
reedgrass increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, annuals, perennial 
weeds, and broom snakeweed may invade. The potential 
plant community produces about 2,300 pounds of air-dry 
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vegetation in years of above-normal precipitation and 
1,700 pounds in years of below-normal precipitation. 

The potential plant community on the Castner soil is 
mainly western wheatgrass, green needlegrass, 
bluebunch wheatgrass, and rough fescue. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, blue 
grama, needleandthread, and prairie junegrass 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, clubmoss, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 1,200 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

Steepness of slope limits access of livestock and 
promotes overgrazing of the less sloping areas. The 
surface layer of these soils is susceptible to water 
erosion and soil blowing if it is disturbed or if the range is 
overgrazed. These soils are not suited to mechanical 
treatment because of steepness of slope and rough 
topography. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

The soils in this unit are poorly suited to homesite 
development because of the steepness of slope, the 
moderate depth to shale in the Winifred soil, and the 
shallow depth to hard sandstone in the Castner soil. 

This map unit is in capability subclass Vile, 
nonirrigated. The Bitton soil is in Silty range site, 15- to 
19-inch precipitation zone, the Winifred soil is in Clayey 
range site, 15- to 19-inch precipitation zone, and the 
Castner soil is in Shallow range site, 15- to 19-inch 
precipitation zone. 


25—Borky-Sinnigam channery clay loams, 2 to 8 
percent slopes. This map unit is on uplands in the 
central part of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 3,500 to 4,700 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 45 percent Borky channery clay 
loam and 30 percent Sinnigam channery clay loam. The 
Borky soil is on plane side slopes, and the Sinnigam soil 
is on ridges and knolls. 

Included in this unit are small areas of moderately 
deep Absarokee soils and shallow Amherst and Castner 
Soils. Included areas make up about 25 percent of the 
total acreage. 

The Borky soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
consolidated sandstone interbedded with shale. 
Typically, the surface layer is dark grayish brown 
channery clay loam about 5 inches thick. The upper ? 
inches of the subsoil is dark brown very stony clay, and 
the lower 6 inches is brown very stony clay loam. The 
substratum is light grayish brown very stony clay loam 
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about 18 inches thick. Light gray sandstone and shale 
are at a depth of 36 inches. Depth to sandstone and 
shale ranges from 20 to 40 inches. 

Permeability of the Borky soil is slow. Available water 
capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 30 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

The Sinnigam soil is shallow and well drained. It 
formed in residuum derived dominantly from fractured 
hard sandstone. Typically, the surface layer is dark 
brown channery clay loam about 5 inches thick. The 
subsoil is brown very channery clay loam about 11 
inches thick. Pale brown sandstone is at a depth of 16 
inches. Depth to hard sandstone ranges from 10 to 20 
inches. 

Permeability of the Sinnigam soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. The average annual wetting 
depth where this soil is under native vegetation is 10 to 
20 inches. Runoff is medium, and the hazard of water 
erosion is moderate: The hazard of soil blowing is 
moderate. f 

The soils in this unit are used mainly for nonirrigated 
crops, such as wheat, barley, and oats, and for hay and 
pasture. They are also used as rangeland. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the low and very low available water 
capacity and the hazards of water erosion and soil 
blowing. Crops that are tolerant of drought are most 
suitable because the available moisture is not adequate 
for good growth of most other crops. Minimum tillage, 
contour cultivation, grassed waterways, stripcropping, 
and growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. 

The potential plant community on the Borky soil is 
mainly rough fescue, bluebunch wheatgrass, green 
needlegrass, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
needleandthread, western wheatgrass, and blue grama 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, clubmoss, and perennial 
weeds may invade. The potential plant community 
produces about 2,000 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,400 pounds in 
years of below-normal precipitation. 

The potential plant community on the Sinnigam soil is 
mainly bluebunch wheatgrass, rough fescue, green 
needlegrass, and plains muhly. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, 
needleandthread, prairie junegrass, and blue grama 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, clubmoss, perennial weeds, and 
annuals may invade. The potential plant community 
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produces about 1,200 pounds οἱ air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. 

The Borky soil is suited to windbreaks, but the low 
available water capacity limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. 

The Sinnigam soil is poorly suited to windbreaks. It is 
limited mainly by the very low available water capacity. 

The main limitations for homesite development on the 
soils in this unit are slow and moderately slow 
permeability, moderate and shallow depth to sandstone 
and shale, shrink-swell potential, content of rock 
fragments, and low soil strength. These soils are 
severely limited for septic tank absorption fields because 
of the slow and moderately slow permeability and the 
moderate and shallow depth to sandstone and shale. 
Cuts to level building sites can expose sandstone and 
shale. Shrinking and swelling and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and use of suitable fill material that is properly 
compacted can overcome these limitations. In the 
construction of basements or foundations for dwellings, 
the shrink-swell potential can be overcome by backfilling 
excavations with suitable material that has low shrink- 
swell potential. Removal of pebbles and cobbles in 
disturbed areas is needed for best results when 
landscaping, particularly in areas used for lawns. 

This map unit is in capability subclass IVe, 
nonirrigated. The Borky soil is in Silty range site, 15- to 
19-inch precipitation zone, and the Sinnigam soil is in 
Shallow range site, 15- to 19-inch precipitation zone. 


26—Borky-Sinnigam very stony loams, 2 to 15 
percent slopes. This map unit is on uplands in the 
central part of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 3,500 to 4,700 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 45 percent Borky very stony loam 
and 25 percent Sinnigam very stony loam. The Borky soil 
is on plane side slopes, and the Sinnigam soil is on 
convex side slopes. 

Included in this unit are small areas of shallow 
Amherst and Castner soils on ridges and moderately 
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deep Absarokee soils on plane side slopes. Included 
areas make up about 30 percent of the total acreage. 

The Borky soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
consolidated sandstone interbedded with shale. 
Typically, the surface layer is dark grayish brown very 
stony loam about 2 inches thick. The upper 3 inches of 
the subsoil is dark brown stony clay loam, the next 7 
inches is dark brown very stony clay, and the lower 6 
inches is brown very stony clay loam. The substratum is 
light grayish brown very stony clay loam about 18 inches 
thick. Light gray sandstone and shale are at a depth of 
about 36 inches. Depth to sandstone and shale ranges 
from 20 to 40 inches. 

Permeability of the Borky soil is slow. Available water 
capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 30 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is slight. 

The Sinnigam soil is shallow and well drained. It 
formed in residuum derived dominantly from fractured 
hard sandstone. Typically, the surface layer is dark 
brown very stony loam about 5 inches thick. The subsoil 
is brown very channery clay loam about 11 inches thick. 
Pale brown sandstone is at a depth of 16 inches. Depth 
to hard sandstone ranges from 10 to 20 inches. 

Permeability of the Sinnigam soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. The average annual wetting 
depth where this soil is under native vegetation is 10 to 
20 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is slight. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of the large stones in the 
surface layer. 

The potential plant community on the Borky soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
rough fescue, and green needlegrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
needleandthread, western wheatgrass, and blue grama 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, clubmoss, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,000 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,400 pounds in 
years of below-normal precipitation. 

The potential plant community on the Sinnigam soil is 
mainly bluebunch wheatgrass, rough fescue, green 
needlegrass, and plains muhly. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, 
needleandthread, prairie junegrass, and blue grama 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, clubmoss, perennial weeds, and 
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annuals may invade. The potential plant community 
produces about 1,200 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

The surface layer of these soils is susceptible to water 
erosion if it is disturbed or if the range is overgrazed. 
These soils are not suited to mechanical treatment 
because of the large stones in the surface layer. 

These soils are poorly suited to windbreaks. They are 
limited by stoniness. 

The main limitations for homesite development on the 
soils in this unit are slow and moderately slow 
permeability, moderate and shallow depth to sandstone 
and shale, shrink-swell potential, content of rock 
fragments, and low soil strength. The soils are severely 
limited for septic tank absorption fields because of the 
slow and moderately slow permeability and moderate 
and shallow depth to sandstone and shale. Cuts to level 
building sites can expose sandstone and shale. Shrinking 
and swelling and low soil strength can adversely affect 
the quality of roadbeds and road surfaces. Adequate 
drainage and the use of suitable fill material that is 
properly compacted can overcome these limitations. In 
the construction of basements or foundations for 
dwellings, the shrink-swell potential can be overcome by 
backfilling excavations with suitable material that has low 
shrink-swell potential. Removal of pebbles and cobbles 
in disturbed areas is needed for best results when 
landscaping, particularly in areas used for lawns. 

This map unit is in capability subclass Vis, 
nonirrigated. The Borky soil is in Silty range site, 15- to 
19-inch precipitation zone, and the Sinnigam soil is in 
Shallow range site, 15- to 19-inch precipitation zone. 


27—Brazon-Loken complex, 2 to 15 percent 
slopes. This map unit is on uplands, mountainsides, and 
fans in the central and southern parts of the county. 
Slopes commonly are 250 to 1,000 feet long. Elevation 
is 4,000 to 5,000 feet. The average annual precipitation 
is about 20 inches, the average annual air temperature is 
about 42 degrees F, and the average frost-free period is 
about 100 days. 

This unit is about 40 percent Brazon very stony clay 
loam and 30 percent Loken stony clay loam. The Brazon 
soil is on convex side slopes, and the Loken soil is on 
plane and concave side slopes. 

Included in this unit are small areas of moderately 
deep Regent and Winifred soils on side slopes below 
ridges and deep Savage soils on smooth slopes. Also 
included are small areas of shallow, very stony soils on 
ridges and small knoils. Included areas make up about 
30 percent of the total acreage. 

The Brazon soil is deep and well drained. !t formed in 
alluvium and colluvium derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
very dark gray very stony clay loam about 8 inches thick. 
The upper 9 inches of the subsoil is light brownish gray 
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very stony clay loam, and the lower 8 inches is light 
brownish gray very cobbly clay. The upper 15 inches of 
the substratum is light brownish gray very cobbly clay, 
and the lower 6 inches is light yellowish brown clay. 
Brownish yellow shale is at a depth of 46 inches. Depth 
to shale ranges from 40 to 60 inches. 

Permeability of the Brazon soil is slow. Available water 
capacity is moderate. Effective rooting depth is 40 to 60 
inches. The average annual wetting depth where this soil 
is under native vegetation is 40 to 60 inches. Runoff is 
medium to rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is slight. 

The Loken soil is deep and well drained. It formed in 
alluvium and colluvium derived dominantly from 
limestone and shale. Typically, the surface layer is very 
dark gray stony clay loam 6 inches thick. The upper 5 
inches of the subsoil is brown silty clay loam and the 
lower 4 inches is grayish brown clay loam. The 
substratum to a depth of 60 inches or more is light gray 
gravelly clay loam. 

Permeability of the Loken soil is slow. Available water 
capacity is moderate to high. Effective rooting depth is 
60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is 60.inches or 
more. Runoff is medium to rapid, and the hazard of 
water erosion is moderate to high. The hazard of soil 
blowing is slight. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of the large stones in the 
surface layer. 

The potential plant community on these soils is mainly 
rough fescue, bluebunch wheatgrass, green needlegrass, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of these plants decreases and the 
proportion of Idaho fescue, plains reedgrass, blue grama, 
and Sandberg bluegrass increases. If excessive grazing 
continues, plants such as timothy, clubmoss, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 2,300 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,700 pounds in years of below-normal precipitation. 

These soils are not suited to mechanical treatment 
because of the large stones in the surface layer. 

These soils are poorly suited to windbreaks. They are 
limited by surface stoniness. 

The main limitations for homesite development on the 
soils in this unit are slow permeability, shrink-swell 
potential, potential frost action, content of rock 
fragments, and low soil strength. If these soils are used 
for septic tank absorption fields, the slow permeability 
can be overcome by increasing the size of the 
absorption field and by excavating the tile line trenches 
to a suitable depth and backfilling them with gravel. 
Shrinking and swelling, frost action, and low soil strength 
can damage roadbeds and road surfaces. Adequate 
drainage and the use of suitable fill material that is 
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properly compacted can overcome these limitations. In 
the construction of basements or foundations for 
dwellings, the shrink-swell potential can be overcome by 
backfilling excavations with suitable material that has low 
shrink-swell potential. Removal of pebbles and cobbles 
in disturbed areas is needed for best results when 
landscaping, particularly in areas used for lawns. 

This map unit is in capability subclass VIs, 
nonirrigated, and in Clayey range site, 15- to 19-inch 
precipitation zone. 


28—Brazon-Loken complex, 15 to 45 percent 
slopes. This map unit is on uplands, mountains, fans, 
and foot slopes in the central and southern parts of the 
county. Slopes commonly are more than 1,000 feet long. 
Elevation is 4,000 to 5,000 feet. The average annual 
precipitation is about 20 inches, the average annual air 
temperature is about 42 degrees F, and the average 
frost-free period is about 100 days. 

This unit is about 45 percent Brazon very stony clay 
loam and 30 percent Loken stony clay loam. The Brazon 
soil is on the tops and sides of mountains, and the 
Loken soil is on fans and foot slopes. 

Included in this unit are small areas of moderately 
deep Winifred soils on convex side slopes, moderately 
deep Regent soils on plane side slopes, deep Savage 
soils on fans, and deep, poorly drained Tomty soils on 
foot slopes. Also included are small areas of very stony 
soils on ridges along areas of limestone Rock outcrop. 
Included areas make up about 25 percent of the total 
acreage. 

The Brazon soil is deep and well drained. It formed in 
alluvium and colluvium derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
very dark gray very stony clay loam about 8 inches thick. 
The upper 9 inches of the subsoil is light brownish gray 
very stony clay loam, and the lower 8 inches is light 
brownish gray very cobbly clay. The upper 15 inches of 
the substratum is light brownish gray very cobbly clay, 
and the lower 6 inches is light yellowish brown clay. 
Brownish yellow shale is at a depth of 46 inches. Depth 
to shale ranges from 40 to 60 inches. 

Permeability of the Brazon soil is slow. Available water 
capacity is moderate. Effective rooting depth is 40 to 60 
inches. The average annual wetting depth where this soil 
is under native vegetation is 40 to 60 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is slight. 

The Loken soil is deep and well drained. It formed in 
alluvium and colluvium derived dominantly from 
limestone and shale. Typically, the surface layer is very 
dark gray stony clay loam about 6 inches thick. The 
upper 5 inches of the subsoil is brown silty clay loam, 
and the lower 4 inches is grayish brown clay loam. The 
substratum to a depth of 60 inches or more is light gray 
gravelly clay loam. 
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Permeability of the Loken soil is slow. Available water 
capacity is moderate to high. Effective rooting depth is 
60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is 60 inches or 
more. Runoff is rapid, and the hazard of water erosion is 
high. The hazard of soil blowing is slight. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope, rough 
topography, and large stones in the surface layer. 

The potential plant community on these soils is mainly 
rough fescue, bluebunch wheatgrass, green needlegrass, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of these plants decreases and the 
proportion of Idaho fescue, plains reedgrass, blue grama, 
and Sandberg bluegrass increases. If excessive grazing 
continues, plants such as timothy, clubmoss, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 2,300 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,700 pounds in years of below-normal precipitation. 

Steepness of slope limits access of livestock and 
promotes overgrazing of the less sloping areas. The 
surface layer is susceptible to water erosion if it is 
disturbed or if the range is overgrazed. These soils are 
not suited to mechanical treatment because of slope and 
rough topography. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope and by surface stoniness. 

The soils in this unit are poorly suited to homesite 
development. The main limitations are slow permeability, 
slope, shrink-swell potential, potential frost action, 
content of rock fragments, and low soil strength. The 
soils are severely limited for septic tank absorption fields 
because of slope and slow permeability. Shrinking and 
swelling, frost action, and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass Vle, 
nonirrigated, and in Clayey range site, 15- to 19-inch 
precipitation zone. 


29—Bridger clay loam, 2 to 8 percent slopes. This 
deep, well drained soil is on fans and terraces in the 
south-central part of the county. It formed in alluvium 
derived dominantly from limestone. Slopes commonly 
are 250 to 1,000 feet long. Elevation is 4,700 to 6,000 
feet. The average annual precipitation is about 22 
inches, the average annual air temperature is about 40 
degrees F, and the average frost-free period is about 70 
days. 
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Included in this unit are small areas of soils that have 
a cobbly surface layer and soils that are underlain by 
bedrock at a depth of 40 to 60 inches. 

Typically, the surface layer of this Bridger soil is very 
dark gray clay loam about 10 inches thick. The upper 10 
inches of the subsoil is brown silty clay, and the lower 8 
inches is very pale brown clay loam. The substratum to a 
depth of 60 inches or more is very pale brown very 
gravelly clay loam. 

Permeability is moderate. Available water capacity is 
moderate to high. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is 60 inches or more. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

This soil is used mainly for hay and pasture and as 
rangeland. It is also used for nonirrigated crops such as 
wheat, barley, and oats. 

This soil is suited to nonirrigated crops. It is limited 
mainly by the hazards of soil blowing and water erosion 
and the short growing season. Timeliness is of prime 
importance in all tillage, seeding, and harvesting 
operations. Minimum tillage, contour cultivation, grassed 
waterways, stubble-mulch tillage, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on this soil is mainly 
rough fescue, bluebunch wheatgrass, Columbia 
needlegrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, Letterman needlegrass, and spikeoat 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, onespike danthonia, and 
perennial forbs may invade. The potential plant 
community produces about 3,600 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,800 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, help to control runoff and water 
erosion. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are moderate permeability, shrink-swell potential, 
potential frost action, and low soil strength. Excavating 
septic tank absorption line trenches to a suitable depth 
and backfilling with porous material help to compensate 
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for the moderate permeability. Shrinking and swelling, 
frost action, and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. 

This map unit is in capability subclass |Ve, 
nonirrigated, and in Silty range site, 20- to 24-inch 
precipitation zone. 


30—Bridger-Raynesford complex, 0 to 4 percent 
slopes. This map unit is on terraces in the south-central 
part of the county. Slopes commonly are 250 to 1,000 
feet long. Elevation is 4,700 to 6,000 feet. The average 
annual precipitation is about 22 inches, the average 
annual air temperature is about 40 degrees F, and the 
average frost-free period is about 70 days. 

This unit is about 30 percent Bridger cobbly clay loam 
and 30 percent Raynesford cobbly loam. The Bridger soil 
is on plane side slopes, and the Raynesford soil is on 
convex side slopes. 

Included in this unit are small areas of deep Hanson 
soils on convex side slopes. Also included are small 
areas of Bridger and Raynesford clay loams. Included 
areas make up about 40 percent of the total acreage. 

The Bridger soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is very dark gray cobbly clay loam 
about 10 inches thick. The upper 10 inches of the 
subsoil is brown silty clay, and the lower 8 inches is very 
pale brown clay loam. The substratum to a depth of 60 
inches or more is very pale brown very gravelly clay 
loam. 

Permeability of the Bridger soil is moderate. Available 
water capacity is moderate to high. Effective rooting 
depth is 60.inches or more. The average annual wetting 
depth where this soil is under native vegetation is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is moderate. 

The Raynesford soil'is deep and well drained. It 
formed in alluvium derived dominantly from limestone. 
Typically, the surface layer is dark gray cobbly loam 
about 8 inches thick. The next layer is grayish brown 
clay loam about 4 inches thick. The upper 7 inches of 
the underlying material is light brownish gray clay loam, 
the next 4 inches is light brownish gray gravelly loam, 
the next 19 inches is pale yellow loam, and the lower 
part to a depth of 60 inches or more is light brownish 
gray very gravelly clay loam. 

Permeability of the Raynesford soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. The average annual wetting 
depth where this soil is under native vegetation is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is moderate. 

The soils in this unit are used mainly for hay and 
pasture and as rangeland. They are also used for 
nonirrigated crops such as wheat, barley, and oats. 
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These soils are suited to nonirrigated crops. They are 
limited mainly by the hazard of soil blowing, the short 
growing season, and the moderate available water 
capacity of the Raynesford soil. Timeliness is of prime 
importance in all tillage, seeding, and harvesting 
operations. Soil blowing can be reduced by returning 
crop residue to the soil, practicing minimum tillage, and 
growing sod crops such as hay and pasture. 

The potential plant community on the Bridger soil is 
mainly rough fescue, bluebunch wheatgrass, Columbia 
needlegrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, Letterman needlegrass, and spikeoat 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, onespike danthonia, and 
perennial forbs may invade. The potential plant 
community produces about 3,600 pounds o! air-dry 
vegetation in years of above-normal precipitation and 
2,800 pounds in years of below-normal precipitation. 

The potential plant community on the Raynesford soil 
is mainly rough fescue, bluebunch wheatgrass, Columbia 
needlegrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, Letterman needlegrass, and spikeoat 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, onespike danthonia, and 
perennial forbs may invade. The potential plant 
community produces about 3,500 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,600 pounds in years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 

The Bridger soil is well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 

The Raynesford soil is suited to windbreaks, but the 
high concentration of lime at a depth of less than 15 
inches and the limited moisture supply restrict the choice 
of trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian elm, ponderosa pine, and Rocky 
Mountain juniper. Suitable shrubs are Siberian peashrub, 
Tatarian honeysuckle, and skunkbush sumac. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. 

The main limitations for homesite development on the 
soils in this unit are moderate and moderately slow 
permeability, shrink-swell potential, potential frost action, 
and low soil strength. If these soils are used for septic 
tank absorption fields, the moderate and moderately 
slow permeability can be overcome by increasing the 
size of the absorption field. Shrinking and swelling, frost 
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action, and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. in the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass IVe, 
nonirrigated, and in silty range site, 20- to 24-inch 
precipitation zone. 


31—Bridger Variant clay loam, 15 to 60 percent 
slopes. This deep, well drained soil is on mountainsides 
in the southern part of the county. It formed in colluvium 
and alluvium derived dominantly from shale and 
limestone. Slopes commonly are more than 1,000 feet 
long. Elevation is 5,000 to 6,500 feet. The average 
annual precipitation is about 22 inches, the average 
annual air temperature is about 40 degrees F, and the 
average frost-free period is about 70 days. 

Included in this unit are small areas of deep Whitore 
soils and soils that are moderately deep over limestone 
and shale. Also included are small areas of Rock 
outcrop on ridgetops. 

Typically, the surface of this Bridger Variant soil is 
covered by a mat of forest litter of undecomposed and 
decomposed needles, twigs, and cones about 3 inches 
thick. The surface layer is reddish brown clay loam about 
9 inches thick. The upper 18 inches of the subsoil is 
reddish brown flaggy clay, and the lower part to a depth 
of 66 inches or more is reddish brown very flaggy clay. 

Permeability is moderately slow. Available water 
capacity is moderate. Effective rooting depth is 66 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is 66 inches or more. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 

This soil is used mainly as rangeland. It is also used 
as woodland. 

This soil is poorly suited to cultivated crops and to hay 
and pasture because of steepness of slope and rough 
topography. 

This soil is forested. It is poorly suited to livestock 
grazing. The potential native understory vegetation is 
dominated by white spirea, western meadowrue, grouse 
whortleberry, common snowberry, elk sedge, bearded 
wheatgrass, heartleaf arnica, russet buffaloberry, Woods 
rose, twinflower, whortleberry, fairybells, and Oregon- 
grape. The understory provides limited of forage for 
livestock. 

This soil is suited to the production of Douglas-fir and 
lodgepole pine. The site index is about 42 for Douglas- 
fir. At the culmination of the mean annual increment 
(CMAI), the soil can produce about 55 cubic feet, or 180 
board feet (Scribner rule), of Douglas-fir per acre per 
year. Potential production is estimated for an even-aged, 
fully stocked stand of trees. 
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Where slopes are 15 to 30 percent, the hazard of 
erosion is moderate, equipment limitations are moderate, 
seedling mortality is slight, plant competition is moderate, 
and the hazard of windthrow is moderate. Where slopes 
are 30 to 60 percent, the hazard of erosion and 
equipment limitations are severe and the other limitations 
are the same as where slopes are 15 to 30 percent. 

The main limitations of the Bridger Variant soil for 
management of timber are moderately slow permeability, 
steepness of slope, clayey soil texture, and low soil 
strength. Where slopes are 30 to 60 percent, the kind of 
equipment that can be used is restricted and its 
operation is difficult. The soil has low strength when wet, 
which results in poor trafficability and in soil compaction 
if heavy equipment.is used to yard logs. Operating 
equipment when the soil is dry or frozen overcomes this 
limitation. Reduction of plant competition helps to 
establish seedlings. Steepness of slope increases the 
hazard of erosion. Maintaining adequate plant cover on 
disturbed areas and using sediment filter strips of 
undisturbed vegetation along streams minimize soil 
erosion and water quality problems. 

This soil is poorly suited to homesite development 
because of the steepness of slope. 

This map unit is in capability subclass Vile, 
nonirrigated. This map unit is in woodland suitability 
group 6c1 where slopes are 15 to 30 percent, group 6c3 
where slopes are 30 to 45 percent, and group 6c5 where 
slopes are 45 to 60 percent. 


32—Burnel silty clay loam, 0 to 2 percent slopes. 
This deep, well drained soil is on terraces and fans in 
the southwestern part of the county. It formed in 
alluvium. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 4,100 to 4,800 feet. The average annual 
precipitation is about 20 inches, the average annual air 
temperature is about 43 degrees F, and the average 
frost-free period is about 100 days. 

Included in this unit are small areas of deep Straw 
soils on narrow bottom lands that are subject to flooding 
early in spring. 

Typically, the surface layer of this Burnel soil is very 
dark gray silty clay loam about 6 inches thick. The 
subsoil is dark gray, dark grayish brown, brown, and 
grayish brown silty clay about 44 inches thick. The 
substratum to a depth of 66 inches or more is light 
brownish gray silty clay loam that has strata of loam and 
fine sandy loam. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 66 inches or more. The 
average annual wetting depth where the soil is under 
native vegetation is 66 inches or more. Runoff is slow, 
and the hazard of water erosion is slight. The hazard of 
Soil blowing is slight. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. it is 
also used as rangeland. 
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This soil is well suited to nonirrigated crops. It is 
limited mainly by the short growing season. 

This soil is well suited to hay and pasture. It has few 
limitations. Rotation grazing helps to maintain the quality 
of forage. 

The potential plant community on this soil is mainly 
rough fescue, bluebunch wheatgrass, western 
wheatgrass, and green needlegrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
western wheatgrass, plains reedgrass, and forbs 
increases. If excessive grazing continues, plants such as 
broom snakeweed, annuais, and perennial weeds may 
invade. The potential plant community produces about 
2,700 pounds of air-dry vegetation in years of above- 
normal precipitation and 2,200 pounds in years of below- 
normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, shrink-swell potential, potential 
frost action, and low soil strength. If the soil is used for 
septic tank absorption fields, the slow permeability can 
be overcome by increasing the size of the absorption 
field. Shrinking and swelling, frost action, and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass lllc, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


33—Burnel silty clay loam, 2 to 8 percent slopes. 
This deep, well drained soil is on fans and foot slopes in 
the southwestern part of the county. It formed in 
alluvium. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 4,100 to 4,800 feet. The average annual 
precipitation is about 20 inches, the average annual air 
temperature is about 43 degrees F, and the average 
frost-free period is about 100 days. 

Included in this unit are small areas of deep Straw 
soils on small fans near drainageways; these soils 
receive runoff from higher lying soils. 
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Typically, the surface layer οἱ this Burnel soil is very 
dark gray silty clay loam about 6 inches thick. The 
subsoil is dark gray, dark grayish brown, brown, and 
grayish brown silty clay about 44 inches thick. The 
substratum to a depth of 66 inches or more is light 
brownish gray silty clay loam that has strata of loam and 
fine sandy loam. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 66 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is 66 inches or more. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is slight. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the short growing season and the 
hazard of water erosion. Minimum tillage, contour 
cultivation, grassed waterways, stubble-mulch tillage, and 
growing sod crops such as hay and pasture help to 
control water erosion. 

The potential plant community on this soil is mainly 
rough fescue, bluebunch wheatgrass, western 
wheatgrass, and green needlegrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
western wheatgrass, plains reedgrass, Sandberg 
bluegrass increases. If excessive grazing continues, 
plants such as broom snakeweed, annuals, Kentucky 
bluegrass, and perennial weeds may invade. The 
potential plant community produces about 2,700 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 2,200 pounds in years of below-normal 
precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, help to control water erosion. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, shrink-swell potential, potential 
frost action, and low soil strength. If the soil is used for 
septic tank absorption fields, the slow permeability can 
be overcome by increasing the size of the absorption 
field. Shrinking and swelling, frost action, and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
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limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


34—Burnette silty clay loam, 2 to 8 percent slopes. 
This deep, well drained soil is on fans and terraces in 
the southwestern part of the county. It formed in alluvium 
derived from mixed rock sources. Slopes commonly are 
250 to 1,000 feet long. Elevation is 4,500 to 6,000 feet. 
The average annual precipitation is about 22 inches, the 
average annual air temperature is about 40 degrees F, 
and the average frost-free period is about 70 days. 

Included in this unit are small areas of deep Hoosan 
soils on terraces near drainageways. Also included are 
small areas of Burnette soils that have slopes of more 
than 8 percent. 

Typically, the surface layer of this Burnette soil is very 
dark grayish brown silty clay loam 19 inches thick. The 
upper 11 inches of the subsoil is dark brown silty clay, 
the next 12 inches is brown silty clay, and the lower part 
to a depth of 60 inches or more is yellowish brown silty 
clay. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is 60 inches or more. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is slight. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. it is 
also used as rangeland. 

This soil is suited to nonirrigated crops. It is limited 
mainly by the short growing season and the hazard of 
water erosion. Minimum tillage, contour cultivation, 
grassed waterways, stubble-mulch tillage, and growing 
sod crops such as hay and pasture help to control water 
erosion. 

The potential plant community on this soil is mainly 
rough fescue, bearded wheatgrass, mountain brome, and 
Columbia needlegrass. If the range is excessively 
grazed, the proportion of these plants decreases and the 
proportion of Idaho fescue, western wheatgrass, shrubby 
cinquefoil, and lupine increases. If excessive grazing 
continues, plants such as timothy, Kentucky bluegrass, 
perennial forbs, and annuals may invade. The potential 
plant community produces about 3,500 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,700 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, help to control water erosion. 
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This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are moderately slow permeability, shrink-well 
potential, potential frost action, and low soil strength. If 
the soil is used for septic tank absorption fields, the 
moderately slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling, frost action, and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Clayey range site, 20- to 24-inch precipitation 
zone. 


35—Burnette-Burnette Variant silty clay loams, 2 
to 8 percent slopes. This map unit is on uplands in the 
south-central part of the county. Slopes commonly are 
250 to 1,000 feet long. Elevation is 4,500 to 6,000 feet. 
The average annual precipitation is about 22 inches, the 
average annual air temperature is about 40 degrees F, 
and the average frost-free period is about 70 days. 

This unit is about 60 percent Burnette silty clay loam 
and 35 percent Burnette Variant silty clay loam. The 
Burnette soil is on foot slopes and fans, and the 
Burnette Variant soil is in convex areas. 

Included in this unit is about 5 percent moderately 
deep Kildor soils on knolls. 

The Burnette soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is very dark grayish brown silty clay loam 
19 inches thick. The upper 11 inches of the subsoil is 
dark brown silty clay, the next 12 inches is brown silty 
clay, and the lower part to a depth of 60 inches or more 
is yellowish brown silty clay. 

Permeability of the Burnette soil is slow. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is 60 inches or more. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is slight. 

The Burnette Variant soil is moderately deep and well 
drained. It formed in residuum and alluvium derived 
dominantly from semiconsolidated shale. Typically, the 
surface layer is dark gray and very dark gray silty clay 
loam about 11 inches thick. The subsoil is very dark gray 
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and reddish brown clay about 17 inches thick. The 
substratum is gray clay about 8 inches thick. Dark gray 
and light yellowish brown semiconsolidated shale is at a 
depth of 36 inches. Depth to shale ranges from 20 to 40 
inches. 

Permeability of the Burnette Variant soil is slow. 
Available water capacity is moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
40 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is slight. 

The soils in this unit are used mainly for hay and 
pasture. They are also used for nonirrigated crops, such 
as wheat, barley, and oats, and as rangeland. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the hazard of water erosion and the 
short growing season. Timeliness is of prime importance 
in all tillage, seeding, and harvesting operations. 
Minimum tillage, contour cultivation, grassed waterways, 
stubble-mulch tillage, and grwing sod crops such as hay 
and pasture help to control water erosion. 

The potential plant community on these soils is mainly 
rough fescue, Columbia needlegrass, bearded 
wheatgrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, big sagebrush, and lupine increases. If 
excessive grazing continues, plants such as timothy, 
Kentucky bluegrass, perennial forbs, and annuals may 
invade. The potential plant community produces about 
3,500 pounds of air-dry vegetation in years of above- 
normal precipitation and 2,700 pounds in years of below- 
normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, help to control water 
erosion. 

The Burnette soil is well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 

The Burnette Variant soil is suited to windbreaks, but 
the moderate available water capacity of the soil limits 
the growth of both trees and shrubs. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. 

The main limitations for homesite development on the 
soils in this unit are slow permeability, shrink-swell 
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potential, potential frost action, low soil strength, and 
moderate depth to shale in the Burnette Variant soil. If 
the Burnette soil is used for septic tank absorption fields, 
the slow permeability can be overcome by increasing the 
size of the absorption field. The Burnette Variant soil is 
severely limited for septic tank absorption fields because 
of the slow permeability and moderate depth to shale. 
Shrinking and swelling, frost action, and low soil strength 
can damage roadbeds and road surfaces. Adequate 
drainage and the use of suitable fill material that is 
properly compacted can overcome these limitations. In 
the construction of basements or foundations for 
dwellings, the shrink-swell potential can be overcome by 
backfilling excavations with suitable material that has low 
shrink-swell potential. 

This map unit is in capability subclass IVe, 
nonirrigated, and in Clayey range site, 20- to 24-inch 
precipitation zone. 


36—Burnette-Burnette Variant silty clay loams, 8 
to 15 percent slopes. This map unit is on uplands in 
the south-central part of the county. Slopes commonly 
are 250 to 1,000 feet long. Elevation is 4,500 to 6,000 
feet. The average annual precipitation is about 22 
inches, the average annual air temperature is about 40 
degrees F, and the average frost-free period is about 70 
days. 

This unit is about 50 percent Burnette silty clay loam 
and 40 percent Burnette Variant silty clay loam. The 
Burnette soil is on foot slopes and fans, and the 
Burnette Variant soil is in convex areas above the 
Burnette soil. 

Included in this unit is about 10 percent moderately 
deep Kildor soils on knolls. 

The Burnette soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is very dark grayish brown silty clay loam 
19 inches thick. The upper 11 inches of the subsoil is 
dark brown silty clay, the next 12 inches is brown silty 
clay, and the lower part to a depth of 60 inches or more 
is yellowish brown silty clay. 

Permeability of the Burnette soil is slow. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is 60 inches or more. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is slight. 

The Burnette Variant soil is moderately deep and well 
drained. It formed in residuum and alluvium derived 
dominantly from semiconsolidated shale. Typically, the 
surface layer is dark gray and very dark gray silty clay 
loam about 11 inches thick. The subsoil is very dark gray 
and reddish brown clay about 17 inches thick. The 
substratum is gray clay about 8 inches thick. Dark gray 
and light yellowish brown semiconsolidated shale is at a 
depth of about 36 inches. Depth to shale ranges from 20 
to 40 inches. I 
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Permeability of the Burnette Variant soil is slow. 
Available water capacity is moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
40 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is slight. 

The soils in this unit are used mainly for hay and 
pasture. They are also used for nonirrigated crops, such 
as wheat, barley, and oats, and as rangeland. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the hazard of water erosion and the 
short growing season. Timeliness is of prime importance 
in all tillage, seeding, and harvesting operations. 
Minimum tillage, contour cultivation, grassed waterways, 
stubble-mulch tillage, and growing sod crops such as 
hay and pasture help to control water erosion. 

The potential plant community on these soils is mainly 
rough fescue, Columbia needlegrass, bearded 
wheatgrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, big sagebrush, and lupine increases. If 
excessive grazing continues, plants such as Kentucky 
bluegrass, timothy, perennial forbs, and annuals may 
invade. The potential plant community produces about 
3,500 pounds of air-dry vegetation in years of above- 
normal precipitation and 2,700 pounds in years of below- 
normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, help to control water 
erosion. 

The Burnette soil is well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 

The Burnette Variant soil is suited to windbreaks, but 
the moderate available water capacity of the soil limits 
the growth of both trees and shrubs. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. Planting on the 
contour helps to conserve moisture. 

The main limitations for homesite development on the 
soils in this unit are slow permeability, shrink-swell 
potential, potential frost action, low soil strength, and 
moderate depth to shale in the Burnette Variant soil. If 
the Burnette soil is used for septic tank absorption fields, 
the slow permeability can be overcome by increasing the 
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size of the absorption field. The Burnette Variant soil is 
severely limited for septic tank absorption fields because 
of the slow permeability and moderate depth to shale. 
Cuts to level building sites can expose shale in the 
Burnette Variant soil. Shrinking and swelling, frost action, 
and low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. In the construction of basements or 
-foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass IVe, 
nonirrigated, and in Clayey range site, 20- to 24-inch 
precipitation zone. 


37—Cabba-Doney-Wayden complex, 4 to 8 percent 
slopes. This map unit is on uplands in the central and 
western parts of the county. Slopes commonly are 250 
to 1,000 feet long. Elevation is 3,400 to 4,200 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 30 percent Cabba loam, 30 percent 
Doney loam, and 30 percent Wayden silty clay loam. The 
Cabba and Wayden soils are on the tops of ridges and 
knolls, and the Doney soil is on the sides of ridges and 
knolls. 

Included in this unit is about 10 percent moderately 
deep Winifred soils on side slopes. 

The Cabba soil is shallow and well drained. It formed 
in residuum derived dominantly from weakly 
consolidated, sandy and silty sedimentary beds. 
Typically, the surface layer is grayish brown loam about 
2 inches thick. The next layer is pale brown loam about 
6 inches thick. The substratum is yellow channery loam 
about 7 inches thick. Very pale brown, weakly 
consolidated, sandy and silty sedimentary beds are at a 
depth of about 15 inches. Depth to sedimentary beds 
ranges from 10 to 20 inches. 

Permeability of the Cabba soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium, and the hazard of. water erosion is 
moderate. The hazard of soil blowing is high. 

The Doney soil is moderately deep and well drained. it 
formed in residuum derived dominantly from weakly 
consolidated, sandy and silty sedimentary beds. 
Typically, the surface layer is light brownish gray loam 
about 4 inches thick. The subsoil is very pale brown 
loam about 10 inches thick. The substratum is very pale 
brown loam about 11 inches thick. Pale yellow, weakly 
consolidated, sandy and silty sedimentary beds are at a 
depth of about 25 inches. Depth to sedimentary beds 
ranges from 20 to 40 inches. 
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Permeability of the Doney soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is about 20 to 30 inches. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is high. 

The Wayden soil is shallow and well drained. It formed 
in residuum derived dominantly from semiconsolidated 
shale. Typically, the surface layer is light brownish gray 
silty clay loam about 6 inches thick. The underlying 
material is light brownish gray silty clay loam and silty 
clay 10 inches thick. Light gray semiconsolidated shale is 
at a depth of about 16 inches. Depth to shale ranges 
from 10 to 20 inches. 

Permeability of the Wayden soil is slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is high. 

The soils in this unit are used mainly as rangeland. 
They are also used for hay and pasture. 

These soils are poorly suited to nonirrigated crops 
because of the very low and low available water 
capacity. 

These soils are suited to hay and pasture. They are 
limited mainly by the very low and low available water 
capacity and the hazards of soil blowing and water 
erosion. Seedbed preparation and planting on the 
contour or across the slope, where practical, conserve 
moisture and help to control water erosion. Use of 
nitrogen and phosphorus fertilizer promotes good growth 
of forage plants. Rotation grazing helps to maintain the 
quality of forage. 

The potential plant community on the Cabba soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
needleandthread, and prairie junegrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, fringed sagewort, and threadleaf sedge 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, broom snakeweed, clubmoss, and 
perennial weeds may invade. The potential plant 
community produces about 900 pounds of air-dry 
vegetation in years of above-normal precipitation and 
400 pounds in years of below-normal precipitation. 

The potential plant community on the Doney soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and little bluestem. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, blue grama, and Sandberg 
bluegrass increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, perennial 
weeds, and red threeawn may invade. The potential 
plant community produces about 1,500 pounds of air-dry 
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vegetation in years of above-normal precipitation and 
900 pounds in years of below-normal precipitation. 

The potential plant community on the Wayden soil is 
mainly western wheatgrass, bluebunch wheatgrass, 
green needlegrass, and plains muhly. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of blue grama, prairie 
junegrass, needleandthread, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, clubmoss, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 900 pounds of air-dry vegetation in years 
of above-normal precipitation and 400 pounds in years of 
below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. 

The Cabba and Wayden soils are poorly suited to 
windbreaks. They are limited mainly by the very low 
available water capacity. 

The Doney soil is suited to windbreaks, but the low 
available water capacity of the soil limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian elm, ponderosa pine, and Rocky 
Mountain juniper. Suitable shrubs are Siberian peashrub, 
western sandcherry, and skunkbush sumac. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on the 
Cabba and Doney soils are shallow and moderate depth 
to sedimentary beds, potential frost action, and low soil 
strength. If these soils are used for septic tank 
absorption fields, the slow permeability of the underlying 
sedimentary beds can be overcome by increasing the 
size of the absorption field or by excavating the trench to 
a suitable depth. The field or trench should be backfilled 
with gravel. Frost action and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. 

The main limitations for homesite development on the 
Wayden soil are slow permeability, shallow depth to 
shale, shrink-swell potential, potential frost action, and 
low soil strength. This soil is severely limited for septic 
tank absorption fields because of the slow permeability 
and shallow depth to shale. Cuts to level building sites 
can expose shale. Shrinking and swelling, frost action, 
and low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 
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This map unit is in capability subclass Vle, 
nonirrigated. The Cabba and Wayden soils are in 
Shallow range site, 15- to 19-inch precipitation zone, and 
the Doney soil is in Silty range site, 15- to 19-inch 
precipitation zone. 


38—Cabba-Wayden-Rock outcrop complex, 45 to 
60 percent slopes. This map unit is on uplands in the 
central and western parts of the county. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 3,400 
to 4,200 feet. The average annual precipitation is about 
16 inches, the average annual air temperature is about 
43 degrees F, and the average frost-free period is about 
120 days. 

This unit is about 30 percent Cabba loam, 25 percent 
Wayden silty clay loam, and 20 percent Rock outcrop. 
The Cabba and Wayden soils are on convex and plane 
side slopes, and Rock outcrop is in the form of ledges. 

included in this unit are areas of moderately deep 
Doney and Winifred soils and small areas of deep 
Linwell and Shambo soils that have slopes of 8 to 15 
percent. Included areas make up about 25 percent of the 
total acreage. 

The Cabba soil is shallow and well drained. It formed 
in residuum derived dominantly from weakly 
consolidated, sandy and silty sedimentary beds. 
Typically, the surface layer is grayish brown loam about 
2 inches thick. The next layer is pale brown loam about 
6 inches thick. The underlying material is yellow 
channery loam about 7 inches thick. Very pale brown, 
weakly consolidated, sandy and silty sedimentary beds 
are at a depth of about 15 inches. Depth to sedimentary 
beds ranges from 10 to 20 inches. 

Permeability of the Cabba soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

The Wayden soil is shallow and well drained. It formed 
in residuum derived dominantly from semiconsolidated 
shale. Typically, the surface layer is light brownish gray 
silty clay loam about 6 inches thick. The underlying 
material is light brownish gray silty clay loam and silty 
clay 10 inches thick. Light gray semiconsolidated shale is 
at a depth of about 16 inches. Depth to shale ranges 
from 10 to 20 inches. 

Permeability of the Wayden soil is slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

Rock outcrop consists of exposures of sandstone and 
shale. The sandstone is ledges, and the shale is on very 
Steep side slopes. 

The soils in this unit are used as rangeland. 
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These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Cabba soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
needleandthread, and prairie junegrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, fringed sagewort, and threadleaf sedge 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, broom snakeweed, clubmoss, and 
perennial weeds may invade. The potential plant 
community produces about 900 pounds of air-dry 
vegetation in years of above-normal precipitation and 
400 pounds in years of below-normal precipitation. 

The potential plant community on the Wayden soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
green needlegrass, and plains muhly. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of needleandthread, blue 
grama, fringed sagewort, and prairie junegrass increases. 
If excessive grazing continues, plants such as Kentucky 
bluegrass, broom snakeweed, clubmoss, and perennial 
weeds may invade. The potential plant community 
produces about 900 pounds of air-dry vegetation in years 
of above-normal precipitation and 400 pounds in years of 
below-normal precipitation. 

Steep slopes and areas of Rock outcrop limit access 
of livestock. Less sloping areas are subject to 
overgrazing. The surface layer is susceptible to water 
erosion and soil blowing if it is disturbed or if the range is 
overgrazed. These.soils are not suited to mechanical 
treatment because of slope and rough topography. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

These soils are poorly suited to homesite development 
because of the steepness of slope, shallow depth to 
sedimentary beds in the Cabba soil, shallow depth to 
shale in the Wayden soil, and the areas of Rock outcrop. 

This map unit is in capability subclass Vile, 
nonirrigated, and in Shallow range site, 15- to 19-inch 
precipitation zone. 


39—Cabston-Delplain channery clay loams, 25 to 
60 percent slopes. This map unit is on uplands in the 
east-central part of the county. Slopes commonly are 
less than 250 feet long. Elevation is 3,000 to 3,800 feet. 
The average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

This unit is about 50 percent Cabston channery clay 
loam and 35 percent Delplain channery clay loam. The 
Cabston soil is on foot slopes and fans, and the Delplain 
soil is on hilltops. 

Included in this unit are small areas of shallow Dilts 
soils and moderately deep Tanna soils on uplands and 
deep Ethridge soils on foot slopes. Also included are 
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small areas of Rock outcrop in the form of ledges. 
Included areas make up about 15 percent of the total 
acreage. 

The Cabston soil is deep and well drained. It formed in 
alluvium and colluvium derived dominantly from shale 
and sandstone. Typically, the surface layer is grayish 
brown channery clay loam about 4 inches thick. The 
subsoil is grayish brown and light brownish gray very 
channery clay loam about 17 inches thick. The 
substratum to a depth of 66 inches or more is light 
brownish gray very channery clay loam. 

Permeability of the Cabston soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 66 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is about 22 inches. Runoff is rapid, and the hazard of 
water erosion is high. The hazard of soil blowing is 
moderate. 

The Delplain soil is shallow and well drained. It formed 
in residuum derived dominantly from hard shale and 
sandstone. Typically, the surface layer is grayish brown 
channery clay loam about 4 inches thick. The underlying 
material is grayish brown extremely channery clay loam 
about 14 inches thick. Light gray shale and sandstone 
are at a depth of 18 inches. Depth to shale and 
sandstone ranges from 10 to 20 inches. 

Permeability of the Delplain soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. The average annual wetting 
depth where this soil is under native vegetation is 10 to 
20 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Cabston soil is 
mainly western wheatgrass, green neediegrass, 
bluebunch wheatgrass, and thickspike wheatgrass. If the 
range is excessively grazed, the proportion of these 
plants decreases and the proportion of plains reedgrass, 
blue grama, Sandberg bluegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, annuals, and 
clubmoss may invade. The potential plant community 
produces about 1,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

The potential plant community on the Delplain soil is 
mainly western wheatgrass, bluebunch wheatgrass, 
prairie sandreed, and green needlegrass. If the range is 
excessively grazed, the proportion of these plants I 
decreases and the proportion of needleandthread, blue 
grama, prairie junegrass, and fringed sagewort increases. 
If excessive grazing continues, plants such as red 
threeawn, pricklypear, broom snakeweed, and annuals 
may invade. The potential plant community produces 
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about 900 pounds of air-dry vegetation in years of 
above-normal precipitation and 300 pounds in years of 
below-normal precipitation. 

These soils are not suited to mechanical treatment 
because of slope and rough topography. Steep slopes 
and areas of Rock outcrop limit access of livestock, so 
less sloping areas are subject to overgrazing. The 
surface layer is susceptible to water erosion and soil 
blowing if it is disturbed or if the range is overgrazed. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

These soils are poorly suited to homesite development 
because of the steepness of slope and the shallow 
depth to bedrock in the Delplain soil. 

This map unit is in capability subclass Vile, 
nonirrigated. The Cabston soil is in Clayey range site, 10- 
to 14-inch precipitation zone, and the Delplain soil is in 
Shallow range site, 10- to 14-inch precipitation zone. 


40—Cabston-Delplain-Crago complex, 15 to 45 
percent slopes. This map unit is on terrace edges, 
ridges, and foot slopes in the east-central part of the 
county. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 3,000 to 3,800 feet. The average annual 
precipitation is about 12 inches, the average annual air 
temperature is about 44 degrees F, and the average 
frost-free period is about 130 days. 

This unit is about 25 percent Cabston channery clay 
loam, 25 percent Delplain channery clay loam, and 20 
percent Crago very gravelly loam. The Cabston soil is on 
foot slopes, the Delplain soil is on ridges, and the Crago 
soil is on terrace edges. 

Included in this unit are small areas of moderately 
deep Abor and Thebo soils and shallow Neldore soils. 
Included areas make up about 30 percent of the total 
acreage. ' 

The Cabston soil is deep and well drained. It formed in 
alluvium and colluvium derived dominantly from shale 
and sandstone. Typically, the surface layer is grayish 
brown channery clay loam about 4 inches thick. The 
subsoil is grayish brown and light brownish gray very 
channery clay loam about 17 inches thick. The 
substratum to a depth of 66 inches or more is light 
brownish gray very channery clay loam. 

Permeability of the Cabston soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 66 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is about 22 inches. Runoff is rapid, and the hazard of 
water erosion is high. The hazard of soil blowing is 
moderate. 

The Delplain soil is shallow and well drained. It formed 
in residuum derived dominantly from hard shale and 
sandstone. Typically, the surface layer is grayish brown 
channery clay loam about 4 inches thick. The underlying 
material is grayish brown extremely channery clay loam 
about 14 inches thick. Light gray shale and sandstone 
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are at a depth of about 18 inches. Depth to shale and 
sandstone ranges from 10 to 20 inches. 

Permeability of the Delplain soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. The average annual wetting 
depth where this soil is under native vegetation is 10 to 
20 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The Crago soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is grayish brown very gravelly loam 
about 3 inches thick. The subsurface layer is pale brown 
extremely gravelly loam about 4 inches thick. The upper 
11 inches of the underlying material is very pale brown 
extremely gravelly loam, and the lower part to a depth of 
60 inches or more is pale brown extremely gravelly 
sandy loam. 

Permeability of the Crago soil is moderate to a depth 
of 18 inches and moderately rapid below this depth. 
Available water capacity is moderate to low. Effective 
rooting depth is 60 inches. The average annual wetting 
depth where this soil is under native vegetation is about 
24 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Cabston soil is 
mainly western wheatgrass, green needlegrass, 
bluebunch wheatgrass, and thickspike wheatgrass. If the 
range is excessively grazed, the proportion of these 
plants decreases and the proportion of plains reedgrass, 
blue grama, Sandberg bluegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, annuals, and f 
clubmoss may invade. The potential plant community 
produces about 1,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

The potential plant community on the Delplain soil is 
mainly western wheatgrass, bluebunch wheatgrass, 
prairie sandreed, and green needlegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of blue grama, prairie 
junegrass, fringed sagewort, and creeping juniper 
increases. If excessive grazing continues, plants such as 
red threeawn, pricklypear, broom snakeweed, and 
annuals may invade. The potential plant community 
produces about 900 pounds of air-dry vegetation in years 
of above-normal precipitation and 300 pounds in years of 
below-normal precipitation. 

The potential plant community on the Crago soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
green needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
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blue grama, prairie junegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, clubmoss, and 
annuals may invade. The potential plant community 
produces about 800 pounds οἱ air-dry vegetation in years 
of above-normal precipitation and 400 pounds in years of 
below-normal precipitation. 

These soils are not suited to mechanical treatment 
because of slope and rough topography. Steepness of 
slope limits access of livestock and promotes 
overgrazing of the less sloping areas. The surface layer 
is susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

The main limitations for homesite development on the 
Cabston soil are moderately slow permeability, slope, 
shrink-swell potential, and low soil strength. Slope is a 
concern in installing septic tank absorption fields. 
Absorption lines should be installed on the contour. 
Excavating septic tank absorption line trench to a 
suitable depth and backfilling with porous material help 
to compensate for the moderately slow permeability. 
Shrinking and swelling and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations, In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

The Delplain soil in this unit is poorly suited to 
homesite development because of the steepness of 
slope and the shallow depth to bedrock. | 

The main limitations for homesite development on the 
Crago soil are slope and content of rock fragments. 
Slope is a concern in installing septic tank absorption 
fields. Absorption lines should be installed on the 
contour. Access roads should be designed to help to 
control surface runoff and stabilize cut slopes. 

This map unit is in capability subclass Vile, 
nonirrigated. The Cabston soil is in Clayey range site, 10- 
to 14-inch precipitation zone, the Delplain soil is in 
Shallow range site, 10- to 14-inch precipitation zone, and 
the Crago soil is in Limy range site, 10- to 14-inch 
precipitation zone. 


41—Castle clay, 2 to 8 percent slopes. This 
moderately deep, well drained soil is on uplands in the 
south-central part of the county. It formed in residuum 
derived from semiconsolidated shale. Slopes commonly 
are 250 to 1,000 feet long. Elevation is 4,500 to 5,600 
feet. The average annual precipitation is about 22 
inches, the average annual air temperature is about 40 
degrees F, and the average frost-free period is about 70 
days. 

Included in this unit are small areas of shallow, clayey 
soils on knolls and deep Pekay soils on fans. 
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Typically, the surface layer of this Castle soil is very 
dark gray clay about 3 inches thick. The upper 11 inches 
of the subsoil is very dark gray and dark gray clay, and 
the lower 4 inches is grayish brown clay. The substratum 
is gray clay about 14 inches thick. Gray 
semiconsolidated shale is at a depth of 32 inches. Depth 
to shale ranges from 20 to 40 inches. 

Permeability is very slow. Available water capacity is 
low to moderate. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is moderate. The 
hazard of soil blowing is high. 

This soil is used mainly as rangeland. It is also used 
for hay and pasture and for nonirrigated crops such as 
wheat, barley, and oats. 

This soil is suited to nonirrigated crops. It is limited 
mainly by the short growing season and the hazards of 
soil blowing and water erosion. Timeliness is of prime 
importance in all tillage, seeding, and harvesting 
operations. Minimum tillage, contour cultivation, grassed 
waterways, stubble-mulch tillage, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on this soil is mainly 
rough fescue; Columbia needlegrass, bearded 
wheatgrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, big sagebrush, and lupine increases. If 
excessive grazing continues, plants such as timothy, 
Kentucky bluegrass, perennial forbs, and annuals may 
invade. The potential plant community produces about 
2,800 pounds of air-dry vegetation in years of above- 
normal precipitation and 2,200 pounds in years of below- 
normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. Proper stocking rates, pasture 
rotation, and restricted grazing during wet periods help to 
keep the pasture in good condition and to protect the 
soil from erosion. 

This soil is suited to windbreaks, but the low to 
moderate available water capacity of the soil limits the 
growth of both trees and shrubs. Suitable trees for 
planting are Russian-olive, Siberian elm, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, western sandcherry, and skunkbush 
sumac. Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings. 

The main limitations for homesite development on this 
soil are very slow permeability, moderate depth to shale, 


54 


shrink-swell potential, and low soil strength. This soil is 
severely limited for septic tank absorption fields because 
of the very slow permeability and moderate depth to 
shale. Cuts to level building sites can expose shale. 
Shrinking and swelling and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass IVe, 
nonirrigated, and in Clayey range site, 20- to 24-inch 
precipitation zone. 


42—Castle clay, 8 to 15 percent slopes. This 
moderately deep, well drained soil is on uplands in the 
south-central part of the county. It formed in residuum 
derived from semiconsolidated shale. Slopes commonly 
are less than 250 feet long. Elevation is 4,500 to 5,600 
feet. The average annual precipitation is about 22 
inches, the average annual air temperature is about 40 
degrees F, and the average frost-free period is about 70 
days. 

Included in this unit are small areas of shallow, clayey 
soils on knolls and deep Pekay soils, on fans and foot 
slopes, that have slopes of less than 8 percent. 

Typically, the surface layer of this Castle soil is very 
dark gray clay about 3 inches thick. The upper 11 inches 
of the subsoil is very dark gray and dark gray clay, and 
the lower 4 inches is grayish brown clay. The substratum 
is gray clay about 14 inches thick. Gray 
semiconsolidated shale is at a depth of 32 inches. Depth 
to shale ranges from 20 to 40 inches. 

Permeability is very slow. Available water capacity is 
low to moderate. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is high. 

This soil is used mainly as rangeland. It is also used 
for hay and pasture and for nonirrigated crops such as 
wheat, barley, and oats. 

This soil is suited to nonirrigated crops. It is limited 
mainly by the short growing season and the hazards of 
soil blowing and water erosion. Timeliness is of prime 
importance in all tillage, seeding, and harvesting 
operations. Minimum tillage, contour cultivation, grassed 
waterways, stubble-mulch tillage, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on this soil is mainly 
rough fescue, Columbia needlegrass, bearded 
wheatgrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, big sagebrush, and lupine increases. If 
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excessive grazing continues, plants such as Kentucky 
bluegrass, timothy, perennial forbs, and annuals may 
invade. The potential plant community produces about 
2,800 pounds of air-dry vegetation in years of above- 
normal precipitation and 2,200 pounds in years of below- 
normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed-or if the 
range is overgrazed. Proper stocking rates, pasture 
rotation, and restricted grazing during wet periods help to 
keep the pasture in good condition and to protect the 
soil from erosion. 

This soil is suited to windbreaks, but the low to 
moderate available water capacity of the soil limits the 
growth of both trees and shrubs. Suitable trees for 
planting are Russian-olive, Siberian elm, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, western sandcherry, and skunkbush 
sumac. Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings. Planting on the contour helps to 
conserve moisture. 

The main limitations for homesite development on this 
Soil are very slow permeability, moderate depth to shale, 
shrink-swell potential, and low soil strength. The soil is 
severely limited for septic tank absorption fields because 
of the very slow permeability and moderate depth to 
shale. Cuts to level building sites can expose shale. 
Shrinking and swelling and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass IVe, 
nonirrigated, and in Clayey range site, 20- to 24-inch 
precipitation zone. UC 


43—Castle clay, 15 to 35 percent slopes. This 
moderately deep, well drained soil is on uplands in the 
south-central part of the county. It formed in residuum 
derived from semiconsolidated shale. Slopes commonly 
are 250 to 1,000 feet long. Elevation is 4,500 to 5,600 
feet. The average annual precipitation is about 22 
inches, the average annual air temperature is about 40 
degrees F, and the average frost-free period is about 70 
days. 

Included in this unit are small areas of shallow, clayey 
soils on knolls and ridges and deep Pekay soils on foot 
slopes. Also included are small areas of wet soils in slide 
areas. 
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Typically, the surface layer of this Castle soil is very 
dark gray clay about 3 inches thick. The upper 11 inches 
of the subsoil is very dark gray and dark gray clay, and 
the lower 4 inches is grayish brown clay. The substratum 
is gray clay about 14 inches thick. Gray 
semiconsolidated shale is at a depth of 32 inches. Depth 
to shale ranges from 20 to 40 inches. 

Permeability is very slow. Available water capacity is 
low to moderate. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 40 inches. Runoff is 
very rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is high. 

This soil is used as rangeland. 

This soil is poorly suited to cultivated crops and to hay 
and pasture because of steepness of slope and rough 
topography. o 

The potential plant community on this soil is mainly 
rough fescue, Columbia needlegrass, bearded 
wheatgrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, big sagebrush, and lupine increases. If 
excessive grazing continues, plants such as Kentucky 
bluegrass, timothy, perennial forbs, and annuals may 
invade. The potential plant community produces about 
2,800 pounds of air-dry vegetation in years of above- 
normal precipitation and 2,200 pounds in years of below- 
normal precipitation. 

The surface layer is susceptible to water erosion and 


soil blowing if it is disturbed or if the range is overgrazed. 


Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and protect the soil from erosion. 
Because of steepness of slope, this soil is poorly suited 
to seeding of adapted grasses and forbs. 

This soil is poorly suited to windbreaks. It is limited 
mainly by siope. 

This soil is poorly suited to homesite development. 
The very slow permeability, slope, and susceptibility of 
the soil to sliding make homesite development 
impractical. I 

This map unit is in capability subclass Vle, 
nonirrigated, and in Clayey range site, 20- to 24-inch 
precipitation zone. 


44—Castner complex, 4 to 25 percent slopes. This 
map unit is on uplands in the central and northwestern 
parts of the county. Slopes commonly are 250 to 1,000 
feet long. Elevation is 3,500 to 4,600 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 115 days. 

This unit is about 50 percent Castner very flaggy loam 
and 30 percent Castner channery loam. 

Included in this unit are small areas of Castner loam, 
Castner sandy loam, and Castner channery sandy loam. 
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Also included are small areas of moderately deep Hibar 
and Timberg soils. Included areas make up about 20 
percent of the total acreage. 

The Castner very flaggy loam is shallow and well 
drained. It formed in residuum derived dominantly from 
fractured hard sandstone. Typically, the surface layer is 
grayish brown very flaggy loam about 7 inches thick. The 
underlying material is pale brown very stony loam about 
7 inches thick. Light gray sandstone is at a depth of 14 
inches. Depth to sandstone ranges from 10 to 20 inches. 

The Castner channery loam is shallow and well 
drained. It formed in residuum derived dominantly from 
fractured hard sandstone. Typically, the surface layer is 
grayish brown channery loam about 7 inches thick. The 
underlying material is pale brown very stony loam about 
7 inches thick. Light gray sandstone is at a depth of 14 
inches. Depth to sandstone ranges from 10 to 20 inches. 

Permeability of the Castner soils is moderate. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. The average annual wetting 
depth where this soil is under native vegetation is 10 to 
20 inches. Runoff is medium, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to culivated crops and to 
hay and pasture because of the many rock fragments in 
the surface layer. 

The potential plant community on these soils is mainly 
rough fescue, bluebunch wheatgrass, plains muhly, and 
green needlegrass. If the range is excessively grazed, 
the proportion of these plants decreases and the 
proportion οἱ Idaho fescue, blue grama, 
needleandthread, and prairie junegrass increases. If 
excessive grazing continues, plants such as Kentucky 
bluegrass, clubmoss, perennial weeds, and annuals may 
invade. The potential plant community produces about 
1,200 pounds of air-dry vegetation in years of above- 
normal precipitation. and 800 pounds in years of below- 
normali precipitation. 

The surface layer is susceptible to water erosion and 
soil blowing if it is disturbed or if the range is overgrazed. 
These soils are poorly suited to mechanical treatment 
because of the large amount of rock fragments in the 
surface layer. 

These soils are poorly suited to windbreaks because 
of the very low available water capacity. 

The main limitations for homesite development on 
these soils are shallow depth to bedrock and content of 
rock fragments. The soils are severely limited for septic 
tank absorption fields because of the shallow depth to 
bedrock. Effluent from septic tank absorption fields can 
surface in areas downslope and thus create a hazard to 
heaith. Cuts to level building sites can expose bedrock. 
Removal of pebbles and cobbles in disturbed areas is 
needed for best results when landscaping, particularly in 
areas used for lawns. 
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This map unit is in capability subclass Vis, 
nonirrigated, and in Shallow range site, 15- to 19-inch 
precipitation zone. 


45—Castner-Amherst loams, 2 to 8 percent slopes. 
This map unit is on uplands in the central and 
northwestern parts of the county. Slopes commonly are 
250 to 1,000 feet long. Elevation is 3,500 to 4,600 feet. 
The average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 105 days. 

This unit is about 40 percent Castner loam and 35 
percent Amherst loam. The Castner soil is in plane and 
convex areas, and the Amherst soil is in plane and 
concave areas. f 

Included in this unit is about 15 percent moderately 
deep Absarokee soils and about 10 percent Castner fine 
sandy loam and Castner channery fine sandy loam. 

The Castner soil is shallow and well drained. It formed 
in residuum derived dominantly from fractured hard 
sandstone. Typically, the surface layer is grayish brown 
loam about 7 inches thick. The underlying material is 
pale brown very channery loam about 7 inches thick. 
Light gray sandstone is at a depth of 14 inches. Depth to 
sandstone ranges from 10 to 20 inches. 

Permeability of the Castner soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is moderate. 

The Amherst soil is shallow and well drained. It formed 
in residuum derived dominantly from consolidated shale 
interbedded with sandstone. Typically, the surface layer 
is grayish brown loam about 2 inches thick. The upper 3 
inches of the subsoil is grayish brown channery clay 
loam, and the lower 7 inches is brown channery clay. 
Light brownish gray shale and sandstone are at a depth 
of 12 inches. Depth to shale and sandstone ranges from 
10 to 20 inches. 

Permeability of the Amherst soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. The average annual wetting 
depth where this soil is under native vegetation is 10 to 
20 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is 
moderate. 

The soils in this unit are used as rangeland and for 
hay and pasture. 

These soils are poorly suited to nonirrigated crops 
because of the very low available water capacity and the 
shallow depth to sandstone and shale. 

These soils are suited to hay and pasture. They are 
limited mainly by the very low available water capacity 
and the hazards of soil blowing and water erosion. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
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help to control water erosion. Rotation grazing helps to 
maintain the quality of forage. 

The potential plant community on these soils is mainly 
rough fescue, bluebunch wheatgrass, plains muhly, and 
green needlegrass. If the range is excessively grazed, 
the proportion of these plants decreases and the 
proportion of Idaho fescue, blue grama, 
needleandthread, and prairie junegrass increases. If 
excessive grazing continues, plants such as Kentucky 
bluegrass, clubmoss, perennial weeds, and annuals may 
invade. The potential plant community produces about 
1,400 pounds of air-dry vegetation in years of above- 
normal precipitation and 900 pounds in years of below- 
normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

These soils are poorly suited to windbreaks. They are 
limited mainly by the very low available water capacity. 

The main limitation for homesite development on the 
Castner soil is shallow depth to bedrock. This soil is. 
severely limited for septic tank absorption fields because 
of the shallow depth to bedrock. Cuts to level building 
sites can expose bedrock. 

The main limitations for homesite development on the 
Amherst soil are moderately slow permeability, shallow 
depth to shale and sandstone, shrink-swell potential, and 
low soil strength. The soil is severely limited for septic 
tank absorption fields because of the moderately slow 
permeability and shallow depth to shale and sandstone. 
Cuts to level building sites can expose shale and 
sandstone. Shrinking and swelling and low soil strength 
can damage roadbeds and road surfaces. Adequate 
drainage and the use of suitable fill material that is 
properly compacted can overcome these limitations. 

This map unit is in capability subclass Vle, 
nonirrigated, and in Shallow range site, 15- to 19-inch 
precipitation zone. 


46—Cheadle stony loam, 4 to 25 percent slopes. 
This shallow, well drained soil is on uplands in the south- 
central part of the county. It formed in residuum derived 
from fractured hard sandstone. Slopes commonly are 
250 to 1,000 feet long. Elevation is 4,700 to 6,500 feet. 
The average annual precipitation is about 22 inches, the 
average annual air temperature is about 40 degrees F, 
and the average frost-free period is about 70 days. 

Inciuded in this unit are small areas of Cheadle very 
stony loam and Cheadle extremely stony loam. 

Typically, the surface layer of this Cheadle soil is dark 
grayish brown stony loam about 7 inches thick. The 
upper 8 inches of the underlying material is brown 
extremely channery loam, and the lower 4 inches is light 
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yellowish brown extremely flaggy loam. Very pale brown 
sandstone is at a depth of 19 inches. Depth to 
sandstone ranges from 10 to 20 inches. 

Permeability is moderate. Available water capacity is 
very low. Effective rooting depth is 10 to 20 inches. The 
average annual wetting depth where this soil is under 
native vegetation is 10 to 20 inches. Runoff is rapid, and 
the hazard of water erosion is high. The hazard of soil 
blowing is moderate. 

This soil is used as rangeland. 

This soil is poorly suited to cultivated crops and to hay 
and pasture because of large stones in the surface layer. 

The potential plant community on this soil is mainly 
rough fescue, bluebunch wheatgrass, Columbia 
needlegrass, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
prairie junegrass, western wheatgrass, and timber 
oatgrass increases. If excessive grazing continues, 
plants such as broom snakeweed, onespike danthonia, 
perennial forbs, and annuals may invade. The potential 
plant community produces about 2,100 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,300 pounds in years of below-normal precipitation. 

The surface layer is susceptible to water erosion and 
soil blowing if it is disturbed or if the range is overgrazed. 
This soil is not suited to mechanical treatment because 
of the large stones in the surface layer. 

This soil is poorly suited to windbreaks. It is limited by 
stoniness. 

The main limitations for homesite development on this 
soil are shallow depth to bedrock and the content of 
rock fragments. The soil is severely limited for septic 
tank absorption fields because of the shallow depth to 
bedrock. Etfluent from septic tank absorption fields can 
surface in downslope areas and thus create a hazard to 
health. Cuts to level building sites can expose bedrock. 
Removal of pebbles and cobbles in disturbed areas is 
needed for best results when landscaping, particularly in 
areas used for lawns. 

This map unit is in capability subclass Vie, 
nonirrigated, and in Shallow range site, 20- to 24-inch 
precipitation zone. 


47—Cheadle stony loam, 25 to 60 percent slopes. 
This shallow, well drained soil is on uplands in the south- 
central part of the county. It formed in residuum derived 
from fractured hard sandstone. Slopes commonly are 
250 to 1,000 feet long. Elevation is 4,700 to 6,500 feet. 
The average annual precipitation is about 22 inches, the 
average annual air temperature is about 40 degrees F, 
and the average frost-free period is about 70 days. 

Included in this unit are small areas of Cheadle very 
stony loam and Cheadle extremely stony loam. Also 
included are small areas of Rock outcrop and 
moderately deep soils. 
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Typically, the surface layer of this Cheadle soil is dark 
grayish brown stony loam about 7 inches thick. The 
upper 8 inches of the underlying material is brown 
extremely channery loam, and the lower 4 inches is light 
yellowish brown extremely flaggy loam. Very pale brown 
sandstone is at a depth of about 19 inches. Depth to 
sandstone ranges from 10 to 20 inches. 

Permeability is moderate. Available water capacity is 
very low. Effective rooting depth is 10 to 20 inches. The 
average annual wetting depth where this soil is under 
native vegetation is 10 to 20 inches. Runoff is rapid, and 
the hazard of water erosion is high. The hazard of soil 
blowing is moderate. 

This soil is used as rangeland. 

This soil is poorly suited to cultivated crops and to hay 
and pasture because of steepness of slope and rough 
topography. 

The potential plant community on this Cheadle soil is 
mainly bluebunch wheatgrass, rough fescue, Columbia 
needlegrass, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
prairie junegrass, western wheatgrass, and timber 
oatgrass increases. If excessive grazing continues, 
plants such as broom snakeweed, onespike danthonia, 
perennial forbs, and annuals may invade. The potential 
plant community produces about 2,100 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,300 pounds in years of below-normal precipitation. 

Steepness of slope and areas of Rock outcrop limit 
access by livestock. Less sloping areas are subject to 
overgrazing. The surface layer is susceptible to water 
erosion and soil blowing if it is disturbed or if the range is 
overgrazed. This soil is not suited to mechanical 
treatment because of large stones in the surface layer, 
slope, and rough topography. 

This soil is poorly suited to windbreaks. It is limited 
mainly by slope. 

This soil is poorly suited to homesite development 
because of steepness of slope and shallow depth to 
bedrock. 

This map unit is in capability subclass Vile and in 
Shallow range site, 20- to 24-inch precipitation zone. 


48—Chinook fine sandy loam, 2 to 15 percent 
slopes. This deep, well drained soil is on fans and foot 
slopes in the northeastern part of the county. It formed 
in alluvial and eolian material. Slopes commonly are 250 
to 1,000 feet long. Elevation is 2,400 to 3,500 feet. The 
average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

Included in this unit are small areas of soils that are 
similar to this Chinook soil but have sandstone at a 
depth of 20 to 40 inches. 

Typically, the surface layer of this Chinook soil is 
grayish brown fine sandy loam about 6 inches thick. The: 
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upper 8 inches of the subsoil is grayish brown and light 
brownish gray fine sandy loam, and the lower 7 inches is 
light gray fine sandy loam. The substratum to a depth of 
60 inches or more is light gray fine sandy loam. 

Permeability is moderately rapid. Available water 
capacity is moderate to high. Effective rooting depth is 
60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 30 
inches. Runoff is slow, and the hazard of water erosion 
is moderate. The hazard of soil blowing is high. 

This soil is used as rangeland, for hay and pasture, 
and for nonirrigated crops such as wheat, barley, and 
oats. 

This soil is suited to nonirrigated crops. It is limited 
mainly by low precipitation and the hazards of soil 
blowing and water erosion. Because precipitation is not 
sufficient for annual cropping, a cropping system that 
includes small grains and summer fallow is best. 
Stripcropping, tall grass barriers, field windbreaks, 
minimum tillage, stubble-mulch tillage, and growing sod 
crops such as hay and pasture help to control soil 
blowing and water erosion. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, prairie sandreed, western 
wheatgrass, and little bluestem. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of threadleaf sedge, 
needleandthread, prairie junegrass, and sand dropseed 
increases. If excessive grazing continues, plants such as 
horseweed fleabane, cheatgrass brome, pricklypear, and 
perennial weeds may invade. The potential plant 
community produces about 1,600 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,000 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slopë, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is suited to windbreaks, but the moderate 
available water capacity of the soil limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian crabapple, green ash, Siberian 
elm, ponderosa pine, and Rocky Mountain juniper. 
Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. Summer fallow, cultivation 
for weed control, and adapted plants are needed to 
insure establishment and survival of seedlings. 

The main limitations for homesite development on this 
soil are potential frost action and the hazard of soil 
blowing. Frost action can adversely affect the quality of 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome this limitation. Excavation for houses and 


Soil survey 


access roads may expose material that is highly 
susceptible to soil blowing. Preserving the existing plant 
cover during construction helps to control erosion. 

This map unit is in capability subclass lVe, 
nonirrigated, and in Sandy range site, 10- to 14-inch 
precipitation zone. 


49—Chinook fine sandy loam, 15 to 35 percent 
slopes. This deep, well drained soil is on uplands. It 
formed in alluvial and eolian material. Slopes commonly 
are 250 to 1,000 feet. Elevation is 2,400 to 3,500 feet. 
The average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

included in this unit are small areas of soils that are 
similar to this Chinook soil but are shallow and 
moderately deep over sandstone. Also included are 
small areas of moderately deep Delpoint soils and 
shallow Cabbart soils on knolls and Rock outcrop on 
ridge crests. EE 

Typically, the surface layer of this Chinook soil is 
grayish brown fine sandy loam about 6 inches thick. The 
upper 8 inches of the subsoil is grayish brown and light 
brownish gray fine sandy loam, and the lower 7 inches is 
light gray fine sandy loam. The substratum to a depth of 
60 inches or more is light gray fine sandy loam. 

Permeability is moderately rapid. Available water 
capacity is moderate to high. Effective rooting depth is 
60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 30 
inches. Runoff is medium, and the hazard of water 
erosion is high. The hazard of soil blowing is high. 

This soil is used as rangeland. 

This soil is poorly suited to cultivated crops and to hay 
and pasture because of steepness of slope and rough 
topography. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, prairie sandreed, western 
wheatgrass, and little bluestem. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of threadleaf sedge, 
needleandthread, prairie junegrass, and sand dropseed 
increases. If excessive grazing continues, plants such as 
horseweed fleabane, cheatgrass, pricklypear, and 
perennial weeds may invade. The potential plant 
community produces about 1,600 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,000 pounds in years of below-normal precipitation. 

The surface layer of this soil is susceptible to water 
erosion and soil blowing if it is disturbed or if the range is 
overgrazed. Mechanical treatment is not practical 
because of slope. 

This soil is poorly suited to windbreaks. It is limited 
mainly by slope. 

The main limitations for homesite development on this 
Soil are slope, potential frost action, and the hazard of 
soil blowing. Slope is a concern in installing septic tank 
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absorption fields. Absorption lines should be installed on 
the contour. Frost action can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome this limitation. Excavation for houses and 
access roads expose material that is highly susceptible 
to soil blowing. Preserving the existing plant cover during 
construction helps to control erosion. 

This map unit is in capability subclass Vle, 
nonirrigated, and in Sandy range site, 10- to 14-inch 
precipitation zone. 


50—Crago Variant clay loam, 0 to 4 percent 
slopes. This deep, well drained soil is mainly on terraces 
in the southeastern part of the county. It formed in 
alluvium derived from limestone. Slopes commonly are 
more than 1,000 feet long. Elevation is 3,200 to 4,200 
feet. The average annual precipitation is about 12 
inches, the average annual air temperature is about 44 
degrees F, and the average frost-free period is about 
130 days. 

Included in this unit are small areas of deep Crago 
gravelly loam and Crago gravelly clay loam and shallow 
Ashuelot Variant soils on ridges. Also included are small 
areas of deep Sanje soils on plane and concave slopes. 

Typically, the surface layer of this Crago Variant soil is 
grayish brown clay loam about 7 inches thick. The 
subsoil is pale brown clay loam about 15 inches thick. 
The substratum to a depth of 60 inches or more is very 
pale brown extremely gravelly sandy loam. 

Permeability is moderately slow to a depth of 22 
inches and moderately rapid below this depth. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 

this soil is under native vegetation is about 24 inches. 
Runoff is slow, and the hazard of water erosion is slight. 
The hazard of soil blowing is moderate. 

This soil is used as rangeland, for hay and pasture, 
and for nonirrigated crops such as wheat, barley, and 
oats. 

This soil is suited to nonirrigated crops. It is limited 
mainly by the low available water capacity, low 
precipitation, and the hazard of soil blowing. Crops that 
are tolerant of drought are most suitable because the 
available moisture is not adequate for good growth of 
most other plants. Stripcropping, tall grass barriers, field 
windbreaks, minimum tillage, stubble-mulch tillage, and 
growing sod crops such as hay and pasture help to 
control soil blowing. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, western wheatgrass, green 
needlegrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, prairie junegrass, and fringed sagewort increases. 
If excessive grazing continues, plants such as perennial 
weeds, broom snakeweed, clubmoss, and annuals may 
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invade. The potential plant community produces about 
800 pounds of air-dry vegetation in years of above- 
normal precipitation and 400 pounds in years of below- 
normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. Rotation grazing helps to 
maintain the quality of forage. 

This soil is suited to windbreaks, but the low available 
water capacity limits the growth of both trees and 
shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on this 
soil are potential frost action, content of rock fragments, 
and low soil strength. Frost action and low soil strength 
can damage roadbeds and road surfaces. Adequate 
drainage and the use of suitable fill material that is 
properly compacted can overcome these limitations. If 
the soil is used as a base for roads; the upper part can 
be mixed with the underlying porous material to increase 
its strength and stability. The extremely gravelly material 
of the substratum below a depth of 22 inches is good 
roadfill. Removal of pebbles and cobbles in disturbed 
areas is needed for best results when landscaping, 
particularly in areas used for lawns. 

This map unit is in capability subclass IVs, 
nonirrigated, and in Clayey range site, 10- to 14-inch 
precipitation zone. 


51—Creed-Gerdrum complex, 0 to 2 percent 
slopes. This map unit is on terraces in the eastern part 
of the county. Slopes commonly are more than 1,000 
feet long. Elevation is 2,300 to 3,800 feet. The average 
annual precipitation is about 12 inches, the average 
annual air temperature is about 44 degrees F, and the 
average frost-free period is about 130 days. 

This unit is about 70 percent Creed loam and 25 
percent Gerdrum clay loam. 

Included in this unit are small areas of deep Linnet 
and Absher soils. The Absher soils, in small depressional 
areas, are salt- and alkali-affected and support little 
vegetation. Included areas make up about 5 percent of 
the total acreage. 

The Creed soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is pale brown loam about 5 inches thick. 
The subsurface layer is light gray clay loam about 3 
inches thick. The upper 12 inches of the subsoil is 
grayish brown and brown clay, and the lower 7 inches is 
pale brown clay. The upper 15 inches of the substratum 
is pale brown clay, and the lower part to a depth of 60 
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inches or more is very pale brown very gravelly clay 
loam. 

Permeability of the Creed soil is slow. Available water 
capacity is moderate. This soil is salt- and alkali-affected 
in the subsoil and substratum. Effective rooting depth is 
60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 22 
inches. Runoff is slow, and the hazard of water erosion 
is slight. The hazard of soil blowing is moderate. 

The Gerdrum soil is deep and well drained. It formed 
in alluvium derived from mixed rock sources. Typically, 
the surface layer is pale brown loam about 1 1/2 inches 
thick. The subsurface layer is light gray clay loam about 
2 inches thick. The subsoil is grayish brown clay about 
23 1/2 inches thick. The substratum to a depth of 60 
inches or more is olive gray and pale yellow silty clay. 

Permeability of the Gerdrum soil is slow. Available 
water capacity is moderate. This soil is salt- and alkali- 
affected in the subsoil and substratum. Effective rooting 
depth is 60 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
22 inches. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is moderate. 

The soils in this unit are used mainly as rangeland. 
They are also used for nonirrigated crops, mainly wheat, 
barley, alfalfa, and grass for hay and pasture. 

These soils are suited to nonirrigated crops. They are 
limited mainly by low precipitation, moderate available 
water capacity, the salt- and alkali-affected subsoil and 
substratum, and the hazard of soil blowing. Crops that 
are tolerant of drought are most suitable because the 
available moisture is not adequate for good growth of 
most other crops. Subsoiling improves water infiltration 
and allows salts to be leached downward. Stripcropping, 
tall grass barriers, field windbreaks, minimum tillage, 
stubble-mulch tillage, and growing sod crops such as 
hay and pasture help to control soil blowing. 

The potential plant community on the Creed soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
green needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of blue grama, prairie 
junegrass, fringed sagewort, and threadleaf sedge 
increases. If excessive grazing continues, plants such as 
pricklypear, perennial weeds, annuals, and clubmoss 
may invade. The potential plant community produces 
about 1,500 pounds of air-dry vegetation in years of 
above-normal precipitation and 800 pounds in years of 
below-normal precipitation. 

The potential plant community on the Gerdrum soil is 
mainly western wheatgrass, thickspike wheatgrass, green 
needlegrass, and Nuttall saltbush. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and big sagebrush 
increases. If excessive grazing continues, plants such as 
broom snakeweed, pricklypear, clubmoss, and annuals 
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may invade. The potential plant community produces 
about 800 pounds of air-dry vegetation in years of 
above-normal precipitation and 400 pounds in years of 
below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. The 
surface layer is susceptible to soil blowing if it is 
disturbed or if the range is overgrazed. 

These soils are suited to windbreaks, but they are 
moderately saline, which limits the choice of trees and 
shrubs to those that are salt tolerant. Suitable trees for 
planting are Russian-olive, black hawthorn, Siberian elm, 
ponderosa pine, and Rocky Mountain juniper. Suitable 
shrubs are Siberian peashrub, common chokecherry, 
skunkbush sumac, and silver buffaloberry. Summer 
fallow, cultivation for weed control, and selection of 
adapted plants are needed to insure establishment and 
Survival of seedlings. 

The main limitations for homesite development on the 
soils in this unit are slow permeability, salinity, shrink- 
swell potential, corrosivity to concrete, and low soil 
strength. If the soils are used for septic tank absorption 
fields, the slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 
Use of a salt-resistant concrete is necessary to 
overcome the corrosivity. 

This map unit is in capability subclass IVs, 
nonirrigated. The Creed soil is in Silty range site, 10- to 
14-inch precipitation zone, and the Gerdrum soil is in 
Dense Clay range site, 10- to 14-inch precipitation zone. 


52—Creed-Gerdrum complex, 2 to 8 percent 
slopes. This map unit is on fans in the eastern part of 
the county. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 2,300 to 3,800 feet. The average annual 
precipitation is about 12 inches, the average annual air 
temperature is about 44 degrees F, and the average 
frost-free period is about 130 days. 

This unit is about 65 percent Creed loam and 30 
percent Gerdrum clay loam. 

Included in this unit are small areas of deep Linnet 
and Absher soils. The Absher soils, in small depressional 
areas, are salt- and alkali-affected and support little 
vegetation. Included areas make up about 5 percent of 
the total acreage. 

The Creed soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is pale brown loam about 5 inches thick. 
The subsurface layer is light gray clay loam about 3 
inches thick. The upper 12 inches of the subsoil is 
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grayish brown and brown clay, and the lower 7 inches is 
pale brown clay. The upper 15 inches of the substratum 
is pale brown clay, and the lower part to a depth of 60 
inches or more is very pale brown very gravelly clay 
loam. 

Permeability of the Creed soil is slow. Available water 
capacity is moderate. This soil is salt- and alkali-affected 
in the subsoil and substratum. Effective rooting depth is 
60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 22 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is 
moderate. 

The Gerdrum soil is deep and well drained. It formed 
in alluvium derived from mixed rock sources. Typically, 
the surface layer is pale brown loam about 1 1/2 inches 
thick. The subsurface layer is light gray clay loam about 
2 inches thick. The subsoil is grayish brown clay about 
23 1/2 inches thick. The substratum to a depth of 60 
inches or more is olive gray and pale yellow silty clay. 

Permeability of the Gerdrum soil is slow. Available 
water capacity is moderate. This soil is salt- and alkali- 
affected in the subsoil and substratum. Effective rooting 
depth is 60 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
22 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is 
moderate. 

The soils in this unit are used mainly as rangeland. 
They are also used for nonirrigated crops, mainly wheat, 
barley, alfalfa, and grass for hay and pasture. 

These soils are suited to nonirrigated crops. They are 
limited mainly by low precipitation, moderate available 
water capacity, the salt- and alkali-affected subsoil and 
substratum, and the hazards of soil blowing and water 
erosion. Crops that are tolerant of drought are most 
suitable because the available moisture is not adequate 
for good growth of most other crops. Subsoiling 
improves water infiltration and allows salts to be leached 
downward. Minimum tillage, contour cultivation, grassed 
waterways, stubble-mulch tillage, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. Tall grass barriers trap snow, which 
increases the amount of moisture in the soil. 

The potential plant community on the Creed soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
green needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of blue grama, prairie 
junegrass, fringed sagewort, and threadleaf sedge 
increases. If excessive grazing continues, plants such as 
pricklypear, perennial weeds, annuals, and clubmoss 
may invade. The potential plant community produces 
about 1,500 pounds of air-dry vegetation in years of 
above-normal precipitation and 800 pounds in years of 
below-normal precipitation. 
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The potential plant community on the Gerdrum soil is 
mainly western wheatgrass, thickspike wheatgrass, green 
needlegrass, and Nuttall saltbush. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and big sagebrush 
increases. If excessive grazing continues, plants such as 
broom snakeweed, pricklypear, clubmoss, and annuals 
may invade. The potential plant community produces 
about 800 pounds of air-dry vegetation in years of 
above-normal precipitation and 400 pounds in years of 
below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation-and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

These soils are suited to windbreaks, but they are 
moderately saline, which limits the choice of trees and 
shrubs to those that are salt tolerant. Suitable trees for 
planting are Russian-olive, black hawthorn, Siberian elm, 
ponderosa pine, and Rocky Mountain juniper. Suitable 
shrubs are Siberian peashrub, common chokecherry, 
skunkbush sumac, and silver buffaloberry. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on the 
soils in this unit are slow permeability, salinity, shrink- 
swell potential, corrosivity to concrete, and low soil 
strength. If the soils are used for septic tank absorption 
fields, the slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 
Use of a salt-resistant concrete is necessary to 
overcome the corrosivity. 

This map unit is in capability subclass IVe, 
nonirrigated. The Creed soil is in Silty range site, 10- to 
14-inch precipitation zone, and the Gerdrum soil is in 
Dense Clay range site, 10- to 14-inch precipitation zone. 


53—Daglum-Adger complex, 0 to 2 percent slopes. 
This map unit is on terraces and fans in the central and 
western parts of the county. Slopes commonly are 250 
to 1,000 feet long. Elevation is 3,400 to 4,000 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 
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This unit is about 60 percent Daglum clay loam and 90 
percent Adger clay. 

Included in this unit are small areas of deep Savage 
and Nobe soils. The Nobe soils are salt- and alkali- 
affected and support little vegetation. Included areas 
make up about 10 percent of the total acreage. 

The Daglum soil is deep and moderately well drained. 
It formed in alluvium derived from mixed rock sources. 
Typically, the surface layer is brown clay loam about 7 
inches thick. The subsurface layer is light brownish gray 
clay loam about 3 inches thick. The upper 7 inches of 
the subsoil is grayish brown clay, and the lower 13 
inches is light brownish gray clay. The substratum to a 
depth of 60 inches or more is grayish brown clay. 

Permeability of the Daglum soil is very slow. Available 
water capacity is moderate to high. This soil is salt- and 
alkali-affected in the subsoil and substratum. Effective 
rooting depth is 60 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is about 26 inches. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
moderate. 

The Adger soil is deep and moderately well drained. It 
formed in alluvium derived from mixed rock sources. 
Typically, the surface layer is grayish brown clay about 6 
inches thick. The upper 3 inches of the subsoil is dark 
grayish brown clay, the next 5 inches is grayish brown 
clay, and the lower 23 inches is dark grayish brown clay. 
The substratum to a depth of 60 inches or more is light 
olive brown clay. 

Permeability of the Adger soil is very slow. Available 
water capacity is moderate to low. This soil is salt- and 
alkali-affected in the subsoil and substratum. Effective 
rooting depth is 60 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is about 26 inches. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is high. 

The soils in this unit are used mainly as rangeland. 
They are also used for hay and pasture and for. 
nonirrigated crops such as wheat, barley, and oats. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the content of salts and alkali in the 
subsoil, restricted drainage, and the hazard of soil 
blowing. Intensive management is required to reduce the 
salinity and maintain soil productivity. Subsoiling 
improves water infiltration and allows salts to be leached 
downward. Soil blowing can be reduced by returning 
crop residue to the soil, practicing minimum tillage, and 
growing sod crops such as hay and pasture. 

The potential plant community on the Daglum soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and needleandthread. If the range 
is excessively grazed, the proportion of most of these 
plants decreases and the proportion of blue grama, 
western wheatgrass, Sandberg bluegrass, and inland 
saltgrass increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, perennial weeds, 
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and annuals may invade. The potential plant community 
produces about 1,500 pounds of air-dry vegetation in 
years of above-normal precipitation and 700 pounds in 
years of below-normal precipitation. 

The potential plant community on the Adger soil is 
mainly western wheatgrass, green needlegrass, 
thickspike wheatgrass, and Nuttall saltbush. If the range 
is excessively grazed, the proportion of these plants 
decreases and the proportion of Sandberg bluegrass, 
bottlebrush squirreltail, sand dropseed, and big 
sagebrush increases. If excessive grazing continues, 
plants such as foxtail barley, pricklypear, tumblegrass, 
and annual saltbush may invade. The potential plant 
community produces about 800 pounds of air-dry 
vegetation in years of above-normal precipitation and 
400 pounds in years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. The 
surface layer is susceptible to soil blowing if it is 
disturbed or the range is overgrazed. 

These soils are suited to windbreaks, but they are 
strongly saline, which limits the choice of trees and 
shrubs to Russian-olive and silver buffaloberry, 
respectively. Summer fallow, cultivation for weed control, 
and adapted plants are needed to insure establishment 
and survival of seedlings. 

The main limitations for homesite development on the 
soils in this unit are very slow permeability, depth to the 
seasonal high water table, salinity, shrink-swell potential, 
potential frost action, corrosivity to concrete, and low soil 
strength. If the soils are used for septic tank absorption 
fields, the very slow permeability can be overcome by 
increasing the size of the absorption field. Deep drainage 
reduces wetness. Shrinking and swelling, frost action, 
and low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. Use of a salt- 
resistant concrete is necessary to overcome the 
corrosivity. 

This map unit is in capability subclass IVs, 
nonirrigated. The Daglum soil is in Silty range site, 15- to 
19-inch precipitation zone, and the Adger soil is in Dense 
Clay range site, 15- to 19-inch precipitation zone. 


54—Daglum-Adger complex, 2 to 8 percent slopes. 
This map unit is on fans and terraces in the central and 
western parts of the county. Slopes commonly are 250 
to 1,000 feet long. Elevation is 3,200 to 4,200 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 50 percent Daglum loam and 30 
percent Adger clay. 
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Included in this unit are areas of deep Gerber soils 
and small areas of deep Nobe soils. The Nobe soils are 
salt- and alkali-affected and support little vegetation. 
Included areas make up about 20 percent of the total 
acreage. 

The Daglum soil is deep and moderately well drained. 
It formed in alluvium derived from mixed rock sources. 
Typically, the surface layer is brown loam about 7 inches 
thick. The subsurface layer is light brownish gray loam 
about 3 inches thick. The upper 7 inches of the subsoil 
is grayish brown clay, and the lower 13 inches is light 
brownish gray clay. The substratum to a depth of 60 
inches or more is grayish brown clay. 

Permeability of the Daglum soil is very slow. Available 
water capacity is moderate to high. This soil is salt- or 
alkali-affected in the subsoil and substratum. Effective 
rooting depth is 60 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is about 26 inches. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
moderate. 

The Adger soil is deep and moderately well drained. It 
formed in alluvium derived from mixed rock sources. 
Typically, the surface layer is grayish brown clay about 6 
inches thick. The upper 3 inches of the subsoil is dark 
grayish brown clay, the next 5 inches is grayish brown 
clay, and the lower 23 inches is dark grayish brown clay. 
The substratum to a depth of 60 inches or more is light 
olive brown clay. 

Permeability of the Adger soil is very slow. Available 
water capacity is moderate to low. This soil is salt- and 
alkali-affected in the subsoil and substratum. Effective 
rooting depth is 60 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is about 26 inches. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
high. 

The soils in this unit are used mainly as rangeland. 
They are also used for hay and pasture and for 
nonirrigated crops such as wheat, barley, and oats. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the content of salts and alkali in the 
subsoil and by the hazards of water erosion and soil 
blowing. Intensive management is required to reduce the 
salinity and maintain soil productivity. Subsoiling 
improves water infiltration and allows salts to be leached 
downward. Minimum tillage, contour cultivation, grassed 
waterways, stubble-mulch tillage, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on the Daglum soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and needleandthread. If the range 
is excessively grazed, the proportion of most of these 
plants decreases and the proportion of blue grama, 
western wheatgrass, Sandberg bluegrass, and inland 
saltgrass increases. If excessive grazing continues, 
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plants such as Kentucky bluegrass, perennial weeds, 
and annuals may invade. The potential plant community 
produces about 1,500 pounds of air-dry vegetation in 
years of above-normal precipitation and 700 pounds in 
years of below-normal precipitation. 

The potential plant community on the Adger soil is 
mainly western wheatgrass, green needlegrass, 
thickspike wheatgrass, and Nuttall saltbush. If the range 
is excessively grazed, the proportion of these plants 
decreases and the proportion of Sandberg bluegrass, 
bottlebrush squirreltail, sand dropseed, and big 
sagebrush increases. If excessive grazing continues, 
plants such as foxtail barley, pricklypear, tumblegrass, 
and annual saltbush may invade. The potential plant 
community produces about 800 pounds of air-dry 
vegetation in years of above-normal precipitation and 
400 pounds in years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or the range is overgrazed. 

These soils are suited to windbreaks, but they are 
strongly saline, which limits the choice of trees and 
shrubs to Russian-olive and silver buffaloberry, 
respectively. Summer fallow, cultivation for weed control, 
and adapted plants are needed to insure establishment 
and survival of seedlings. 

The main limitations for homesite development on the 
soils in this unit are very slow permeability, depth to the 
seasonal high water table; salinity, shrink-swell potential, 
potential frost action, corrosivity to concrete, and low soil 
strength. If the soils are used for septic tank absorption 
fields, the very slow permeability can be overcome by 
increasing the size of the absorption field. Deep drainage 
reduces wetness. Shrinking and swelling, frost action, 
and low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. Use of a salt- 
resistant concrete is necessary to overcome the 
corrosivity. 

This map unit is in capability subclass IVe, 
nonirrigated. The Daglum soil is in Silty range site, 15- to 
19-inch precipitation zone, and the Adger soil is in Dense 
Clay range site, 15- to 19-inch precipitation zone. 


55—Danvers clay loam, 0 to 2 percent slopes. This 
deep, well drained soil is on terraces in the western and 
central parts of the county. It formed in alluvium derived 
dominantly from limestone. Slopes commonly are more 
than 1,000 feet long. Elevation is 3,500 to 4,200 feet. 
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The average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

Included in this unit are small areas of deep Fairfield, 
Judell, and Tamaneen soils. 

Typically, the surface layer of this Danvers soil is dark 
grayish brown loam about 2 inches thick. The next layer 
is dark grayish brown silty clay loam about 2 inches 
thick. The upper 10 inches of the subsoil is brown silty 
clay, and the lower 3 inches is grayish brown clay. The 
. upper 10 inches of the substratum is light yellowish 
brown clay, the next 17 inches is very pale brown clay 
loam, and the lower part to a depth of 60 inches or more 
is very pale brown gravelly clay loam. 

Permeability is slow toa depth of 44 inches and 
moderately slow below this depth. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 26 inches. Runoff is 
slow, and the hazard of water erosion is slight. The 
hazard of soil blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by limited precipitation and the hazard of 
. soil blowing. Stripcropping, tall grass barriers, field 
windbreaks, minimum tillage, stubble-mulch tillage, and 
growing sod crops such as hay and pasture help to 
control soil blowing. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of these plants decreases and the 
proportion of Idaho fescue, plains reedgrass, Sandberg 
bluegrass, and blue grama increases. If excessive 
grazing continues, plants such as broom snakeweed, 
Kentucky bluegrass, perennial weeds, and annuals may 
invade. The potential plant community produces about 
2,300 pounds of air-dry vegetation in years of above- 
normal precipitation and 1,700 pounds in years of below- 
normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are the moderately slow permeability of the 
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substratum, shrink-swell potential, and low soil strength. 
If the soil is used for septic tank absorption fields, the 
moderately slow pérmeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass llic, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


56—Danvers clay loam, 2 to 8 percent slopes. This 
deep, well drained soil is on terraces in the western and 
central parts of the county. It formed in alluvium derived 
dominantly from limestone. Slopes commonly are 250 to 
1,000 feet long. Elevation is 3,500 to 4,200 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

Included in this unit are small areas of deep Fairfield, 
Judell, and Tamaneen soils. f 

Typically, the surface layer of this Danvers soil is dark 
grayish brown clay loam about 2 inches thick. The next 
layer is dark grayish brown silty clay loam about 2 inches 
thick. The upper 10 inches of the subsoil is brown silty 
clay, and the lower 3 inches is grayish brown clay. The 
upper 10 inches of the substratum is light yellowish 
brown clay, the next 17 inches is very pale brown clay 
loam, and the lower part.to a depth of 60 inches or more 
is very pale brown gravelly clay loam. 

Permeability is slow to a depth of 44 inches and 
moderately slow below this depth. Available water 
capacity is. high. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 26 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by limited precipitation and the hazards of 
water erosion and soil blowing. Stripcropping, tall grass 
barriers, field windbreaks, minimum tillage, and stubble- 
mulch tillage help to control soil blowing. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, help to control water erosion. 
Growing crops such as hay and pasture also helps to 
control soil blowing and water erosion. 

This soil is well suited to hay and pasture. It is limited 
mainly by low precipitation and the hazards of water 
erosion and soil blowing. Seedbed preparation and 
planting on the contour or across the slope, where 
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practical, help to control water erosion. Proper grazing 
practices, weed control, and fertilizer are needed to 
insure highest quality forage. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,300 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,700 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, help to control water erosion. The 
surface layer is susceptible to water erosion and soil 

blowing if it is disturbed or if the range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 2 

The main limitations for homesite development on this 
soil are the moderately slow permeability of the 
substratum, shrink-swell potential, and low soil strength 
If the soil is used for septic tank absorption fields, the 
moderately slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


57—Danvers-Acel clay loams, 0 to 2 percent 
slopes. This map unit is on terraces in the western and 
central parts of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 3,500 to 4,200 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 60 percent Danvers clay loam and 
30 percent Acel clay loam. The Danvers soil is in plane 
areas, and the Acel soil is in concave areas. 
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Included in this unit is about 10 percent deep Fairfield 
Soils. 

The Danvers soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 2 
inches thick. The next layer is dark grayish brown silty 
clay loam about 2 inches thick. The upper 10 inches of 
the subsoil is brown silty clay, and the lower 3 inches is 
grayish brown clay. The upper 10 inches of the 
substratum is light yellowish brown clay, the next 17 
inches is very pale brown clay loam, and the lower part 
to a depth of 60 inches or more is very pale brown 
gravelly clay loam. 

Permeability of the Danvers soil is slow to a depth of 
44 inches and moderately slow below this depth. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 26 
inches. Runoff is slow, and the hazard of water erosion 
is slight. The hazard of soil blowing is moderate. 

The Acel soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is grayish brown clay loam about 6 
inches thick. The upper 11 inches of the subsoil is dark 
grayish brown and grayish brown clay, and the lower 8 
inches is light brownish gray silty clay loam. The upper 8 
inches of the substratum is light brownish gray silty clay 
loam, and the lower part to a depth of 60 inches or more 
is light gray clay loam. 

Permeability of the Acel soil is slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 26 inches. Runoff is 
slow, and the hazard of water erosion is slight. The 
hazard of soil blowing is moderate. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

These soils are suited to nonirrigated crops. They are 
limited mainly by low precipitation, the hazard of soil 
blowing, and crusting of the surface of the Acel soil. 
Crusting can be reduced by returning crop residue to the 
soil. Stripcropping, tall grass barriers, field windbreaks, 
minimum tillage, stubble-mulch tillage, and growing sod 
crops such as hay and pasture help to control soil 
blowing. 

The potential plant community on the Danvers soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and Idaho fescue. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
plains reedgrass, Sandberg bluegrass, and blue grama 
increases. If excessive grazing continues, plants such as 
broom snakeweed, Kentucky bluegrass, perennial 
weeds, and annuals may invade. The potential plant 
communitv produces about 2,300 pounds of air-dry 
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vegetation in years of above-normal precipitation and 
1,700 pounds in years of below-normal precipitation. 

The potential plant community on the Acel soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
green needlegrass, and Montana wheatgrass. If the 
range is excessively grazed, the proportion of these 
plants decreases and the proportion of blue grama, 
bottlebrush squirreltail, Sandberg bluegrass, and plains 
reedgrass increases. If excessive grazing continues, 
plants such as clubmoss, pricklypear, tumblegrass, and 
annuals may invade. The potential plant community 
produces about 1,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. The 
surface layer is susceptible to soil blowing if it is 
disturbed or if the range is overgrazed. 

These soils are well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on the 
soils in this unit are the moderately slow permeability of 
the substratum of the Danvers soil, the slow permeability 
of the Acel soil, shrink-swell potential, and low soil 
strength. If the soils are used for septic tank absorption 
fields, the moderately slow and slow permeability can be 
overcome by increasing the size of the absorption field. 
Shrinking and swelling and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass Ills, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


58—Danvers-Tamaneen clay loams, 0 to 2 percent 
slopes. This map unit is on terraces in the western and 
central parts of the county. Slopes commonly are more 
than 1,000 feet long. Elevation is 3,500 to 4,200 feet. 
The average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 40 percent Danvers clay loam and 
40 percent Tamaneen clay loam. 

Included in this unit are small areas of deep Fairfield 
and Judith soils. Included areas make up about 20 
percent of the total acreage. 
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The Danvers soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown loam about 2 
inches thick. The next layer is dark grayish brown silty 
clay loam about 2 inches thick. The upper 10 inches of 
the subsoil is brown silty clay, and the lower 3 inches is 
grayish brown clay. The upper 10 inches of the 
substratum is light yellowish brown clay, the next 17 
inches is very pale brown clay loam, and the lower part 
to a depth of 60 inches or more is very pale brown 
gravelly clay loam. 

Permeability of the Danvers soil is slow to a depth of 
44 inches and moderately slow below this depth. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 26 
inches. Runoff is slow, and the hazard of water erosion 
is slight. The hazard of soil blowing is moderate. 

The Tamaneen soil is deep and well drained. It formed 
in alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 7 
inches thick. The upper 6 inches of the subsoil is grayish 
brown silty clay, and the lower 4 inches is pale brown 
clay loam. The upper 5 inches of the substratum is very 
pale brown very gravelly loam, and the lower part to a 
depth of 66 inches or more is very pale brown extremely 
gravelly sandy loam. 

Permeability of the Tamaneen soil is moderately slow 
to a depth of about 22 inches and moderately rapid 
below this depth. Available water capacity is low to 
moderate. Effective rooting depth is 66 inches or more. 
The average annual wetting depth where this soil is 
under native vegetation is about 26 inches. Runoff is 
slow, and the hazard of water erosion is slight. The 
hazard of soil blowing is moderate. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

These soils are well suited to nonirrigated crops. They 
aré limited mainly by low precipitation, the low to 
moderate available water capacity of the Tamaneen soil, 
and the hazard of soil blowing. Stripcropping, tall grass 
barriers, field windbreaks, minimum tillage, stubble-mulch 
tillage, and growing sod crops such as hay and pasture 
help to control soil blowing. 

The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,300 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,600 pounds in 
years of below-normal precipitation. 
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These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. The 
surface layer is susceptible to soil blowing if it is 
disturbed or if the range is overgrazed. 

The Danvers soil is well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 

The Tamaneen soil is suited to windbreaks, but the 
moderate to low available water capacity of the soil limits 
the growth of both trees and shrubs. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. 

The main limitations for homesite development on the 
soils in this unit are the moderately slow permeability of 
the substratum of the Danvers soil, shrink-swell potential, 
and low soil strength. If the Danvers soil is used for 
septic tank absorption fields, the moderately slow 
permeability can be overcome by increasing the size of 
the absorption field. Shrinking and swelling and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass IIIc, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


59—Darret loam, 2 to 8 percent slopes. This 
moderately deep, well drained soil is on uplands in the 
central part of the county. It formed in residuum derived 
from semiconsolidated shale interbedded with 
sandstone. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 4,000 to 4,800 feet. The average annual 
precipitation is about 16 inches, the average annual air 
temperature is about 43 degrees F, and the average 
frost-free period is about 120 days. 

Included in this unit are small areas of moderately 
deep Timberg and Terrad soils. 

Typically, the surface layer of this Darret soil is brown 
loam about 6 inches thick. The next layer is a dark 
reddish gray clay loam about 2 inches thick. The upper 9 
inches of the subsoil is reddish brown silty clay, and the 
lower 6 inches is light reddish brown silty clay. The 
substratum is reddish brown and light yellowish brown 
silty clay about 9 inches thick. Reddish brown 
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semiconsolidated shale is at a depth of about 32 inches. 
Depth to shale ranges from 20 to 40 inches. 

Permeability is slow. Available water capacity is low to 
moderate. Effective rooting depth is 20 to 40 inches. The 
average annual wetting depth where this soil is under 
native vegetation is 20 to 26 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the low to moderate available water 
capacity and the hazards of water erosion and soil 
blowing. Minimum tillage, contour cultivation, 
stripcropping, tall grass barriers, grassed waterways, and 
return of crop residue to the soil help to control soil 
blowing and water erosion. Tall grass barriers also 
reduce evaporation and trap snow, which increases the 
amount of moisture in the soil. Chiseling through stubble 
in fall on the contour or across the slope and growing 
sod crops such as hay and pasture help to control water 
erosion. 

The potential plant community on this soil is mainly 
western wheatgrass, bluebunch wheatgrass, green 
needlegrass, and rough fescue. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
western wheatgrass, plains reedgrass, and Sandberg 
bluegrass increases. If excessive grazing continues, 
plants such as broom snakeweed, Kentucky bluegrass, 
perennial weeds, and annuals may invade. The potential 
plant community produces about 2,200 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,800 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses and 
forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
Slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is suited to windbreaks, but the low to 
moderate available water capacity of the soil limits the 
growth of both trees and shrubs. Suitable trees for 
planting are Russian-olive, Siberian elm, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, western sandcherry, and skunkbush 
sumac. Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
Survival of seedlings. 

The main limitations for homesite development on this 
Soil are slow permeability, moderate depth to shale, 
shrink-swell potential, and low soil strength. The soil is 
severely limited for septic tank absorption fields because 
of the slow permeability and moderate depth to shale. 
Cuts to level building sites can expose shale. Shrinking 
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and swelling and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 
This map unit is in capability subclass Ille, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


60—Darret clay loam, 2 to 8 percent slopes. This 
moderately deep, well drained soil is on uplands in the 
central part of the county. It formed in residuum derived 
from semiconsolidated shale interbedded with 
sandstone. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 4,000 to 4,800 feet. The average annual 
precipitation is about 16 inches, the average annual air 
temperature is about 43 degrees F, and the average 
frost-free period is about 120 days. 

Included in this unit are small areas of moderately 
deep Timberg and Terrad soils and shallow Castner 
soils. 

Typically, the surface layer of the Darret soil is brown 
clay loam about 6 inches thick. The next layer is dark 
reddish gray clay loam about 2 inches thick. The upper 9 
inches of the subsoil is reddish brown silty clay, and the 
lower 6 inches is light reddish brown silty clay. The 
substratum is reddish brown and light yellowish brown 
silty clay about 9 inches thick. Reddish brown 
semiconsolidated shale is at a depth of about 32 inches. 
Depth to shale ranges from 20 to 40 inches. 

Permeability is slow. Available water capacity is low to 
moderate. Effective rooting depth is 20 to 40 inches. The 
average annual wetting depth where this soil is under 
native vegetation is 20 to 26 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the low to moderate available water 
capacity and the hazards of water erosion and soil 
blowing. Minimum tillage, contour cultivation, 
stripcropping, tall grass barriers, grassed waterways, and 
return of crop residue to the soil help to control soil 
blowing and water erosion. Tall grass barriers also 
reduce evaporation and trap snow, which increases the 
amount of moisture in the soil. Returning crop residue to 
the soil also helps to maintain good soil tilth. Chiseling 
through stubble in fall on the contour or across the slope 
helps to control water erosion. Growing crops such as 
hay and pasture also helps to control soil blowing. 

The potential plant community on this soil is mainly 
western wheatgrass, bluebunch wheatgrass, green 
needlegrass, and rough fescue. If the range is 
excessively grazed, the proportion of most of these 
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plants decreases and the proportion of Idaho fescue, 
western wheatgrass, plains reedgrass, and Sandberg 
bluegrass increases. If excessive grazing continues, 
plants such as broom snakeweed, Kentucky bluegrass, 
perennial weeds, and annuals may invade. The potential 
plant community produces about 2,200 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,800 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is suited to windbreaks, but the low to 
moderate available water capacity of the soil limits the 
growth of both trees and shrubs. Suitable trees for 
planting are Russian-olive, Siberian elm, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, western sandcherry, and skunkbush 
sumac. Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, moderate depth to shale, 
shrink-swell potential, and low soil strength. The soil is 
severely limited for septic tank absorption fields because 
of the slow permeability and moderate depth to shale. 
Cuts to level building sites can expose shale. Shrinking 
and swelling and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


61—Darret-Terrad complex, 8 to 15 percent slopes. 
This map unit is on uplands in the central part of the 
county. Slopes commonly are less than 250 feet long. 
Elevation is 4,000 to 4,800 feet. The average annual 
precipitation is about 16 inches, the average annual air 
temperature is about 43 degrees F, and the average 
frost-free period is about 120 days. 

This unit is about 50 percent Darret clay loam and 40 
percent Terrad silty clay. 

Included in this unit are small areas of moderately 
deep Timberg soils and shallow Castner soils. Included 
areas make up about 10 percent of the total acreage. 

The Darret soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
semiconsolidated shale interbedded with sandstone. 
Typically, the surface layer is brown clay loam about 6 
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inches thick. The next layer is dark reddish gray clay 
loam about 2 inches thick. The upper 9 inches of the 
subsoil is reddish brown silty clay, and the lower 6 
inches is light reddish brown silty clay. The substratum is 
reddish brown and light yellowish brown silty clay 9 
inches thick. Reddish brown semiconsolidated shale is at 
a depth of about 32 inches. Depth to shale ranges from 
20 to 40 inches. 

Permeability of the Darret soil is slow. Available water 
capacity is low to moderate. Effective rooting depth is 20 
to 40 inches. The average annual wetting depth where 
this soil is under native vegetation is 20 to 26 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 

The Terrad soil is deep and well drained. It formed in 
alluvium and residuum derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
dark grayish brown silty clay about 7 inches thick. The 
subsoil is reddish brown silty clay about 33 inches thick. 
The substratum is reddish brown silty clay about 9 
inches thick. Reddish brown semiconsolidated shale is at 
a depth of 49 inches. Depth to shale ranges from 40 to 
60 inches. 

Permeability of the Terrad soil is slow. Available water 
capacity is moderate. Effective rooting depth is 40 to 60 
inches. The average annual wetting depth where this soil 
is under native vegetation is about 26 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is high. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the hazards of water erosion and soil 
blowing and the low to moderate available water 
capacity of the Darret soil. Minimum tillage, contour 
cultivation, grassed waterways, stubble-mulch tillage, and 
growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. 

The potential plant community on these soils is mainly 
western wheatgrass, bluebunch wheatgrass, green 
needlegrass, and Idaho fescue. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
plains reedgrass, Sandberg bluegrass, and western 
wheatgrass increases. If excessive grazing continues, 
plants such as broom snakeweed, Kentucky bluegrass, 
perennial weeds, and annuals may invade. The potential 
plant community produces about 2,300 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,700 pounds in years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
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susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Darret soil is suited to windbreaks, but the low to 
moderate available water capacity of the soil limits the 
growth of both trees and shrubs. Suitable trees for 
planting are Russian-olive, Siberian elm, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, western sandcherry, and skunkbush 
sumac. 

The Terrad soil is suited to windbreaks. Suitable trees 
for planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. Planting on the 
contour helps to conserve moisture. 

The main limitations for homesite development on the 
soils in this unit are slow permeability, shrink-swell 
potential, low. soil strength, and moderate depth to shale 
in the Darret soil. These soils are severely limited for 
septic tank absorption fields because of the slow 
permeability and moderate depth to shale in the Darret 
soil. Shrinking and swelling and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. In the 
construction of basements or foundations for dwellings, 
the shrink-swell potential can be overcome by backfilling 
excavations with suitable material that has low shrink- 
swell potential. 

This map unit is in capability subclass IVe, 
nonirrigated, and in Clayey range site, 15- to 19-inch 
precipitation zone. 


62—Delpoint-Yawdim complex, 4 to 8 percent 
slopes. This map unit is on uplands in the northeastern 
part of the county. Slopes commonly are less than 250 
feet long. Elevation is 2,600 to 3,800 feet. The average 
annual precipitation is about 12 inches, the average 
annual air temperature is about 44 degrees F, and the 
average frost-free period is about 130 days. 

This unit is about 50 percent Delpoint loam and 35 
percent Yawdim silty clay loam. The Delpoint soil is on 
plane and concave side slopes, and the Yawdim soil is 
on convex side slopes. 

Included in this unit are small areas of shallow Cabbart 
and Rentsac soils on knolls and deep Yamac soils on 
foot slopes. Included areas make up about 15 percent of 
the total acreage. 

The Delpoint soil is moderately deep and well drained. 
It formed in residuum derived dominantly from weakly 
consolidated, sandy and silty sedimentary beds. 
Typically, the surface layer is grayish brown loam about 
3 inches thick. The upper 8 inches of the subsoil is light 
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brownish gray loam, and the lower 6 inches is light gray 
loam. The substratum is light gray loam about 8 inches 
thick. Light gray, weakly consolidated, sandy and silty 
sedimentary beds are at a depth of about 25 inches. 
Depth to sedimentary beds ranges from 20 to 40 inches. 

Permeability of the Delpoint soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 24 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

The Yawdim soil is shallow and well drained. It formed 
in residuum derived dominantly from semiconsolidated 
shale. Typically, the surface layer is grayish brown silty 
clay loam about 3 inches thick. The underlying material 
is grayish brown silty clay loam about 9 inches thick. 
Grayish brown, gray, and light olive brown 
semiconsolidated shale is at a depth of about 12 inches. 
Depth to shale ranges from 10 to 20 inches. 

Permeability of the Yawdim soil is slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is high. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

These soils are suited to nonirrigated crops. They are 
limited mainly by low precipitation, the hazards of soil 
blowing and water erosion, and the very low available 
water capacity of the Yawdim soil. Crops that are 
tolerant of drought are most suitable because the 
available moisture is not adequate for good growth of 
most other crops. Minimum tillage, contour cultivation, 
grassed waterways, stubble-mulch tillage, and growing 
sod crops such as hay and pasture help to control soil 
blowing and water erosion. Tall grass barriers trap snow, 
which increases the amount of moisture in the soil. 

The potential plant community on the Delpoint soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
green needlegrass, needleandthread. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of needleandthread, blue 
grama, prairie junegrass, and fringed sagewort increases. 
If excessive grazing continues, plants such as 
pricklypear, perennial weeds, annuals, and clubmoss 
may invade. The potential plant community produces 
about 1,400 pounds of air-dry vegetation in years of 
above-normal precipitation and 700 pounds in years of 
below-normal precipitation. 

The potential plant community on the Yawdim soil is 
mainly western wheatgrass, plains reedgrass, plains 
muhly, and green needlegrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of fringed sagewort, 
plains reedgrass, blue grama, and wild rose increases. If 
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excessive grazing continues, plants such as broom 
snakeweed, creeping juniper, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 700 pounds of air-dry vegetation in years 
of above-normal precipitation and 300 pounds in years of 
below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Delpoint soil is suited to windbreaks, but the low 
available water capacity limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. 

The Yawdim soil is poorly suited to windbreaks. It is 
limited mainly by the very low available water capacity. 

The main limitations for homesite development on the 
Delpoint soil are moderate depth to sedimentary beds, 
potential frost action, and low soil strength. The soil is 
severely limited for septic tank absorption fields because 
of slow permeability of the underlying beds. Frost action 
and low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. 

The main limitations for homesite development on the 
Yawdim soil are slow permeability, shallow depth to 
shale, shrink-swell potential, potential frost action, and 
low soil strength. The Yawdim soil is severely limited for. 
septic tank absorption fields because of the slow 
permeability and the shallow depth to shale. Cuts to 
level building sites can expose shale. Shrinking and 
swelling, frost action, and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass IVe, 
nonirrigated. The Delpoint soil is in Silty range site, 10- 
to 14-inch precipitation zone, and the Yawdim soil is in 
Shallow range site, 10- to 14-inch precipitation zone. 


63—Dilts-Julin clays, 4 to 15 percent slopes. This 
map unit is on uplands in the east-central and 
northeastern parts of the county. Slopes commonly are 
250 to 1,000 feet long. Elevation is 2,200 to 3,800 feet. 
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The average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

This unit is about 50 percent Dilts clay and 30 percent 
Julin clay. The Dilts soil is mainly on the tops of ridges 
and knolls, and the Julin soil is on side slopes of ridges 
and knolls. 

Included in this unit are small areas of deep Teigen 
and Vanda soils on foot slopes and fans and moderately 
deep Thebo soils on plane and convex side slopes. Also 
included are small areas of shale Rock outcrop. The 
Vanda soils have a crusty surface layer and are salt- and 
alkali-affected. Included areas make up about 20 percent 
of the total acreage. 

The Dilts soil is shallow and well drained. It formed in 
residuum derived dominantly from consolidated shale. 
Typically, the surface layer is light brownish gray clay 
about 3 inches thick. The underlying material is light 
brownish gray and grayish brown clay about 12 inches 
thick. Gray consolidated shale is at a depth of about 15 
inches. Depth to shale ranges from 10 to 20 inches. 

Permeability of the Dilts soil is very slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 15 inches. 
Runoff is medium to rapid, and the hazard of water 
erosion is moderate. The hazard of soil blowing is high. 

The Julin soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
consolidated shale. Typically, the surface layer is gray 
clay about 7 inches thick. The underlying material is gray 
silty clay about 23 inches thick. Gray consolidated shale 
is at a depth of about 30 inches. Depth to shale ranges 
from 20 to 40 inches. 

Permeability of the Julin soil is slow. Available water 
capacity is very low to low. Effective rooting depth is 20 
to 40 inches. The average annual wetting depth where 
this soil is under native vegetation is 20 to 22 inches. 
Runoff is medium to rapid, and the hazard of water 
erosion is moderate. The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of the very low and low 
available water capacity, the hazards of soil blowing and 
water erosion, and the shallow and moderate depth to 
shale. 

The potential plant community on the Dilts soil is 
mainly western wheatgrass, prairie sandreed, thickspike 
wheatgrass, and plains reedgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of plains reedgrass, 
prairie junegrass, longleaf sagebrush, and creeping 
juniper increases. If excessive grazing continues, plants 
such as goldenpea, creeping juniper, perennial weeds, 
and annuals may invade. The potential plant community 
produces about 700 pounds of air-dry vegetation in years 
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of above-normal precipitation and 300 pounds in years of 
below-normal precipitation. 

The potential plant community on the Julin soil is 
mainly western wheatgrass, thickspike wheatgrass, 
prairie sandreed, and wildrose. If the range is excessively 
grazed, the proportion of these plants decreases and the 
proportion of plains reedgrass, goldenrod, longleaf 
sagebrush, and big sagebrush increases. If excessive 
grazing continues, plants such as goldenpea, annuals, 
perennial weeds, and creeping juniper may invade. The 
potential plant community produces about 900 pounds of 
air-dry vegetation in years of above-normal precipitation 
and 400 pounds in years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

These soils are poorly suited to windbreaks. They are 
limited mainly by the very low available water capacity. 

The main limitations for homesite development on the 
soils in this unit are the very slow and slow permeability, 
shallow and moderate depth to shale, shrink-swell 
potential, and low soil strength. The soils are severely 
limited for septic tank absorption fields because of the 
very slow and slow permeability and the shallow and 
moderate depth to shale. Shrinking and swelling and low 
soil strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass VIs, 
nonirrigated. The Dilts soil is in Shallow Clay range site, 
10- to 14-inch precipitation zone, and the Julin soil is in 
Clayey range site, 10- to 14-inch precipitation zone. 


64—Dilts-Julin-Rock outcrop complex, 15 to 60 
percent slopes. This map unit is on uplands in the east- 
central and northeastern parts of the county. Slopes 
commonly are less than 250 feet long. Elevation is 2,200 
to 3,800 feet. The average annual precipitation is about 
12 inches, the average annual air temperature is about 
44 degrees F, and the average frost-free period is about 
130 days. 

This unit is about 40 percent Dilts clay, 20 percent 
Julin clay, and 20 percent Rock outcrop. The Dilts soil is 
on ridges and has slopes of 15 to 50 percent. The Julin 
soil is on convex side slopes below areas of the Dilts 
soil and has slopes of 15 to 25 percent. Rock outcrop is 
on steep and very steep side slopes and ridge crests. 

Included in this unit are small areas of moderately 
deep Thebo soils and shallow Neldore soils on uplands 
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and small areas Οἱ deep Marvan and Vanda soils on 
fans. The Marvan and Vanda soils are salt- and alkali- 
affected. The Vanda soils have a crusty surface layer. 
Included areas make up about 20 percent of the total 
acreage. I 

The Dilts soil is shallow and well drained. It formed in 
residuum derived dominantly from consolidated shale. 
Typically, the surface layer is light brownish gray clay 
about 3 inches thick. The underlying material is light 
brownish gray and grayish brown clay about 12 inches 
thick. Gray consolidated shale is at a depth of about 15 
inches. Depth to shale ranges from 10 to 20 inches. 

Permeability of the Dilts soil is very slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

The Julin soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
consolidated shale. Typically, the surface layer is gray 
clay about 7 inches thick. The underlying material is gray 
silty clay about 23 inches thick. Gray consolidated shale 
is at a depth of about 30 inches. Depth to shale ranges 
from 20 to 40 inches. 

Permeability of the Julin soil is slow. Available water 
capacity is very low to low. Effective rooting depth is 20 

-to 40 inches. The average annual wetting depth where 
this soil is under native vegetation is 20 to 22 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

Rock outcrop consists of exposures of platy shale. It is 
on steep and very steep side slopes. 

Most areas of this unit are used as range. A few areas 
are used as woodland. 

The soils in this unit are poorly suited to cultivated 
crops and to hay and pasture because of steepness of 
slope and rough topography. f 

These soils are forested. They are poorly suited to 
livestock grazing. The potential native understory 
vegetation on the Dilts soil is dominated by Rocky 
Mountain juniper, bluebunch wheatgrass, prairie 
sandreed, and common chokecherry. The understory 
provides limited amounts of forage for livestock. 

The potential native understory vegetation on the Julin 
soil is dominated by prairie sandreed, Rocky Mountain 
juniper, rose, rubber rabbitbrush, and western 
wheatgrass. The understory provides limited amounts of 
forage for livestock. Slopes of 30 to 50 percent 
adversely affect the distribution and management of 
livestock. 

The Dilts and Julin soils are suited to the production of 
ponderosa pine and Douglas-fir. The site index is about 
40 for ponderosa pine and 30 for Douglas-fir. At the 
culmination of the mean annual increment (CMAI), these 
soils can produce about 30 cubic feet, or 60 board feet, 
of ponderosa pine and 40 cubic feet, or 100 board feet 
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(Scribner rule), of Douglas-fir per acre per year. Potential 
production is estimated for an even-aged, fully stocked 
stand of trees. 

Seedling mortality is severe, plant competition is 
severe, and the hazard of windthrow is moderate. Where 
slopes are 15 to 25 percent, the hazard of erosion and 
equipment limitations are moderate. Where slopes are 
25 to 50 percent, the hazard of erosion and equipment 
limitations are severe. 

The main limitations of the Dilts and Julin soils for 
management of timber are permeability, steepness of 
slope, soil texture, shallow and moderate depth to shale, 
and low soil strength. Slopes of 25 to 50 percent restrict 
the kind of equipment that can be used and make its 
operation difficult. The clay and silty clay texture of the 
surface layer also limits the use of equipment. 

Low strength of the soil material when wet and 
steepness of slope adversely affect the performance of 
roads and the stability of the landscape. Adequate 
drainage, gentle road grades, and surfacing minimize 
erosion. To minimize failure of roadfill and mass 
movement of the soil, roads should be constructed on 
mid or upper parts of slopes in areas that have favorable 
dips in the bedrock and gentle terrain. 

The soils have low strength when wet, which results in 
poor trafficability and in soil compaction if heavy 
equipment is used to yard logs. Operating equipment 
when the soil is dry or frozen overcomes this limitation. 

Establishment of vegetation on exposed shale is 
difficult. Where possible, removal of the soil material 
should be avoided or soil material should be added to 
cover exposed shale in areas to be seeded. Maintaining 
adequate plant cover in disturbed areas and using 
sediment filter strips of undisturbed vegetation along 
streams minimize soil erosion and the problems of water 
quality. 

These soils are poorly suited to homesite development 
because of the steepness of slope, the shallow depth to 
shale in the Dilts soil, and the moderate depth to shale 
in the Julin soil. 

This map unit is in capability subclass Vile, 
nonirrigated. The Dilts soil is in woodland suitability 
group 7d4 where slopes are 15 to 25 percent and group 
7d6 where slopes are 25 to 60 percent. The Julin soil is 
in woodland suitability group 7c4 where slopes are 15 to 
25 percent and group 7c6 where slopes are 25 to 60 
percent. f 


65—Dilts-Thebo-Neldore clays, 4 to 60 percent 
slopes. This map unit is on uplands in the east-central 
and northeastern parts of the county. Slopes commonly 
are 250 to 1,000 feet long. Elevation is 2,200 to 3,800 
feet. The average annual precipitation is about 12 
inches, the average annual air temperature is about 44 
degrees F, and the average frost-free period is about 
130 days. 


Fergus County, Montana 


This unit is about 40 percent Dilts clay, 30 percent 
Thebo clay, and 20 percent Neldore clay. The Dilts and 
Neldore soils are on ridges and sides of hills, and the 
Thebo soil is in concave areas. The Dilts soil has slopes 
of 4 to 50 percent, the Neldore soil has slopes of 4 to 60 
percent, and the Thebo soil has slopes of 4 to 45 
percent. 

Included in this unit is about 5 percent deep Marvan 
soils, on fans, that are salt- and alkali-affected and about 
5 percent shale Rock outcrop. 

The Dilts soil is shallow and well drained. It formed in 
residuum derived dominantly from consolidated shale. 
Typically, the surface layer is light brownish gray clay 
about 3 inches thick. The underlying material is light 
brownish gray and grayish brown clay about 12 inches 
thick. Gray consolidated shale is at a depth of about 15 
inches. Depth to shale ranges from 10 to 20 inches. 

Permeability of the Dilts soil is very slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

The Thebo soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
grayish brown clay about 5 inches thick. The underlying 
material is grayish brown clay about 28 inches thick. 
Gray semiconsolidated shale is at a depth of about 33 
inches. Depth to shale ranges from 20 to 40 inches. 

Permeability of the Thebo soil is very slow. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is about 
20 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is high. 

The Neldore soil is shallow and well drained. It formed 
in residuum derived dominantly from consolidated shale. 
Typically, the surface layer is grayish brown clay about 3 
inches thick. The upper 9 inches of the underlying 
material is grayish brown clay, and the lower 6 inches is 
light gray clay. Gray consolidated shale is at a depth of 
about 18 inches. Depth to shale ranges from 10 to 20 
inches. 

Permeability of the Neldore soil is slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

Most areas of this unit are used as rangeland. Α few 
areas are used as woodland. 

The soils in this unit are poorly suited to cultivated 
crops and hay and pasture because of steepness of 
slope and rough topography. 

The potential plant community on the Thebo soil is 
mainiy western wheatgrass, green needlegrass, 
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bluebunch wheatgrass, and thickspike wheatgrass. If the 
range is excessively grazed, the proportion of these 
plants decreases and the proportion of plains reedgrass, 
Sandberg bluegrass, prairie junegrass, and big 
sagebrush increases. If excessive grazing continues, 
plants such as perennial weeds, broom snakeweed, 
curlycup gumweed, and annual bromes may invade. The 
potential plant community produces about 1,400 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 800 pounds in years of below-normal 
precipitation. 

The Dilts and Neldore soils are forested. They are 
poorly suited to livestock grazing. The potential native 
understory vegetation on the Dilts soil is dominated by 
Rocky Mountain juniper, bluebunch wheatgrass, prairie 
sandreed, and common chokecherry. The understory 
provides limited amounts of forage for livestock. 

The potential native understory vegetation on the 
Neldore soil is dominated by western wheatgrass, Rocky 
Mountain juniper, green needlegrass, prairie sandreed, 
bluebunch wheatgrass, creeping juniper, and common 
chokecherry. The understory provides limited amounts of 
forage for livestock. Slopes of 30 to 60 percent 
adversely affect the distribution and management of 
livestock. 

The Dilts and Neldore soils are suited to the 
production of ponderosa pine and Douglas-fir. The site 
index is about 40 for ponderosa pine and 30 for 
Douglas-fir. At the culmination of the mean annual 
increment (CMAI), the Dilts and Neldore soils can 
produce about 30 cubic feet, or 60 board feet, of 
ponderosa pine and 40 cubic feet, or 100 board feet 
(Scribner rule), of Douglas-fir per acre per year. Potential 
production is estimated for an even-aged, fully stocked 
stand of trees. 

Seedling mortality is severe, plant competition is 
severe, and the hazard of windthrow is moderate. Where 
slopes are 4 to 15 percent, the hazard of erosion and 
equipment limitations are slight. Where slopes are 15 to 
25 percent, the hazard of erosion and equipment 
limitations are moderate. The hazard of erosion is severe 
and the use of equipment is severely limited where 
slopes are 25 percent or more. 

The main limitations of the Dilts and Neldore soils for 
management of timber are permeability, steepness of 
slope, soil texture, shallow depth to shale, and low soil 
strength. Slopes of 25 to 60 percent restrict the kind of 
equipment that can be used and make its operation 
difficult. The clay texture of the surface layer also limits 
the use of equipment. Low strength of the soil material 
when wet and steepness of slope adversely affect the 
performance of roads and the stability of the landscape. 
Adequate drainage, gentle road grades, and surfacing 
minimize erosion. To minimize failure of roadfill and mass 
movement of the soils, roads should be constructed on 
mid or upper parts of slopes in areas that have favorable 
dips in the shale and gentle terrain. 
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The soils have low strength when wet, which results in 
poor trafficability and in soil compaction if heavy 
equipment is used to yard logs. Operating equipment 
when the soil is dry or frozen overcomes this limitation. 

Establishment of vegetation on exposed shale is 
difficult. Where possible, removal of the soil should be 
avoided or soil material should be added to cover 
exposed shale in areas to be seeded. Where slopes are 
15 to 60 percent, maintaining adequate plant cover in 
the disturbed areas and using sediment filter strips of 
undisturbed vegetation along streams minimize soil 
erosion and problems of water quality. 

The soils in this unit are poorly suited to homesite 
development. They are limited by slope, shrink-swell 
potential, low soil strength, and the shallow and 
moderate depth to shale. 

This map unit is in capability subclass Vile, 
nonirrigated. The Thebo soil is in the Clayey range site, 
10- to 14-inch precipitation zone. The Dilts and Neldore 
soils are in woodland suitability group 7d4 where slopes 
are 4 to 25 percent and group 7d6 where slopes are 25 
to 60 percent. 


66—Dilts-Welter-Julin complex, 4 to 25 percent 
slopes. This map unit is on uplands in the east-central 
and northeastern parts of the county. Slopes commonly 
are 250 to 1,000 feet long. Elevation is 2,200 to:3,800 
feet. The average annual precipitation is about 12 
inches, the average annual air temperature is about 44 
degrees F, and the average frost-íree period is about 
130 days. 

This unit is about 35 percent Dilts clay, 25 percent 
Welter silty clay loam, and 20 percent Julin clay. The 
Dilts soil is on hilltops and ridges, the Welter soil is in 
concave areas, and the Julin soil is in plane areas. 

Included in this unit are small areas of deep Marvan 
and Teigen soils on fans and small areas of shale Rock 
outcrop. The Marvan soils are salt-and alkali-affected. 
Included areas make up about 20 percent of the total 
acreage. 

The Dilts soil is shallow and well drained. It formed in 
residuum derived dominantly from consolidated shale. 
Typically, the surface layer is light brownish gray clay 
about 3 inches thick. The underlying material is light 
brownish gray and grayish brown clay about 12 inches 
thick. Gray consolidated shale is at a depth of about 15 
inches. Depth to shale ranges from 10 to 20 inches. 

Permeability of the Dilts soil is very slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

The Welter soil is moderately deep and well drained. It 
formed in residuum and colluvium derived dominantly 
from consolidated shale. Typically, the surface is 
covered by a mat of pine cones, needles, twigs, and 
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humus about 1 inch thick. The surface layer is light 
brownish gray silty clay loam about 4 inches thick. The 
subsoil is grayish brown silty clay about 20 inches thick. 
Light brownish gray consolidated shale is at a depth of 
about 24 inches. Depth to shale ranges from 20 to 40 
inches. 

Permeability of the Welter soil is slow. Available water 
capacity is very low to low. Effective rooting depth is 20 
to 40 inches. The average annual wetting depth where 
this soil is under native vegetation is 20 to 22 inches. 
Runoff is medium to rapid, and the hazard of water 
erosion is moderate to high. The hazard of soil blowing 
is high. 

The Julin soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
consolidated shale. Typically, the surface layer is gray 
clay about 7 inches thick. The underlying material is gray 
silty clay about 23 inches thick. Gray consolidated shale 
is at a depth of about 30 inches. Depth to shale ranges 
from 20 to 40 inches. 

Permeability of the Julin soil is slow. Available water 
capacity is very low to low. Effective rooting depth is 20 
to 40 inches. The average annual wetting depth where 
this soil is under native vegetation is 20 to 22 inches. 
Runoff ìs rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

Most areas of this unit are used as range. A few areas 
are used as woodland. 

The soils in this unit are poorly suited to cultivated 
crops and to hay and pasture because of the low and 
very low available water capacity, the hazards of soil 
blowing and water erosion, slope, and the shallow and 
moderate depth to shale. 

The potential plant community on the Julin soil is 
mainly western wheatgrass, thickspike wheatgrass, 
prairie sandreed, and wild rose. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, 
goldenrod, !ongleaf sagebrush, and big sagebrush 
increases. If excessive grazing continues, plants such as 
goldenpea, annuals, perennial weeds, and creeping 
juniper may invade. The potential plant community 
produces about 900 pounds of air-dry vegetation in years 
of above-normal precipitation and 400 pounds in years of 
below-normal precipitation. 

The Dilts and Welter soils and about half of the 
acreage of the Julin soil are forested. They are suited to 
livestock grazing. The potential native understory 
vegetation on the Dilts soil is dominated by Rocky 
Mountain juniper, bluebunch wheatgrass, prairie 
sandreed, and common chokecherry. The understory 
provides limited amounts of forage for livestock. 

The potential native understory vegetation on the 
forested part of the Julin soil is dominated by prairie 
sandreed, Rocky Mountain juniper, rose, rubber 
rabbitbrush, and western wheatgrass. The understory 
provides limited amounts of forage for livestock. 


Fergus County, Montana 


The Dilts and Julin soils are suited to the production of 
ponderosa pine and Douglas-fir. The site index is about 
40 for ponderosa pine and 30 for Douglas-fir. At the 
culmination of the mean annual increment (CMAI), the 
Dilts and Julin soils can produce 30 cubic feet, or 60 
board feet, of ponderosa pine and 40 cubic feet, or 100 
board feet (Scribner rule), of Douglas-fir per acre per 
year. Potential production is estimated for an even-aged, 
fully stocked stand of trees. 

Seedling mortality is severe, plant competition is 
severe, and the hazard of windthrow is moderate. Where 
slopes are 4 to 15 percent, the hazard of erosion and 
equipment limitations are slight. Where slopes are 15 to 
25 percent, the hazard of erosion and equipment 
limitations are moderate. 

The potential native understory vegetation on the 
Welter soil is dominated by pinegrass, Rocky Mountain 
juniper, common juniper, horizontal juniper, bluebunch 
wheatgrass, western wheatgrass, and Oregon-grape. 
The understory provides limited amounts of forage for 
livestock. 

The Welter soil is suited to the production of 
ponderosa pine and Douglas-fir. The site index is about 
55 for ponderosa pine and 32 for Douglas-fir. At the 
culmination of the mean annual increment (CMAI), the 
Welter soil can produce about 40 cubic feet, or 110 
board feet, of ponderosa pine and 40 cubic feet, or 110 
board feet (Scribner rule), of Douglas-fir per acre per 
year. Potential production is estimated for an even-aged, 
fully stocked stand of trees. 

Seedling mortality is moderate, plant competition is 
moderate, and the hazard of windthrow is slight. Where 
slopes are 4 to 15 percent, the hazard of erosion and 
equipment limitations are slight. Where slopes are 25 to 
25 percent, the hazard of erosion and equipment 
limitations are moderate. 

The main limitations of the Dilts, Welter, and Julin soils 
for management of timber are permeability, steepness of 
slope, soil texture, shallow and moderate depth to shale, 
and low soil strength. Slopes of 15 to 25 percent restrict 
the kind of equipment that can be used and make its 
operation difficult. The silty clay loam and clay texture of 
the surface layer limits the use of equipment. The soil 
has low strength when wet, which results in poor 
trafficability and in soil compaction if heavy equipment is 
used to yard logs. Operating equipment when the soil is 
dry or frozen overcomes these limitations. 

Low strength of the soil material when wet and 
steepness of slope adversely affect the performance of 
roads and the stability of the landscape. Adequate 
drainage, gentle road grades, and surfacing minimize 
erosion. To minimize failure of roadfill and mass 
movement of the soil, roads should be constructed on 
mid or upper parts of slopes in areas that have favorable 
dips in the shale and gentle terrain. 

Establishment of vegetation on exposed shale is 
difficult. Where feasible, removal of the soil material 
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should be avoided or soil material should be added to 
cover exposed shale in areas to be seeded. Where 
slopes are 15 to 25 percent, maintaining adequate plant 
cover in disturbed areas and using sediment filter strips 
of undisturbed vegetation along streams minimize soil 
erosion and problems of water quality. 

The main limitations for homesite development on the 
soils in this unit are the very slow and slow permeability, 
shallow and moderate depth to shale, shrink-swell 
potential, and low soil strength. These soils are severely 
limited for septic tank absorption fields because of the 
very slow and slow permeability and shallow and 
moderate depth to shale. Cuts to level building sites can 
expose shale. Shrinking and swelling and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass Vle, 
nonirrigated. The grassland areas of the Julin soil are in 
Clayey range site, 10- to 14-inch precipitation zone. The 
Dilts and Julin soils are in woodland suitability group 7d2 
where slopes are 4 to 15 percent and group 7d4 where 
slopes are 15 to 25 percent. The Welter soil is in 
woodland suitability group 6c2 where slopes are 4 to 15 
percent and group 6c4 where slopes are 15 to 25 
percent. 


67—Doney-Wayden complex, 15 to 60 percent 
slopes. This map unit is on uplands in the central and 
western parts of the county. Slopes commonly are 250 
to 1,000 feet long. Elevation is 3,400 to 4,200 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 40 percent Doney loam and 25 
percent Wayden silty clay loam. The Doney soil is in 
plane areas and has slopes of 15 to 60 percent. The 
Wayden soil is on ridges and has slopes of 15 to 50 
percent. 

Included in this unit are areas of shallow Cabba and 
Rentsac soils, deep Winifred soils, and Rock outcrop. 
Included areas make up about 35 percent of the total 
acreage. 

The Doney soil is moderately deep and well drained. It 
formed in residuum derived dominantly from weakly 
consolidated, sandy and silty sedimentary beds. 
Typically, the surface layer is light brownish gray loam 
about 4 inches thick. The subsoil is very pale brown 
loam about 10 inches thick. The substratum is very pale 
brown loam about 11 inches thick. Pale yellow, weakly 
consolidated, sandy and silty sedimentary beds are at a 
depth of about 25 inches. Depth to sedimentary beds 
ranges from 20 to 40 inches. 
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Permeability of the Ώοπεγ soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 30 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is high. 

The Wayden soil is shallow and well drained. It formed 
in residuum derived dominantly from semiconsolidated 
shale. Typically, the surface layer is light brownish gray 
silty clay loam about 6 inches thick. The underlying 
material is light brownish gray silty clay loam and silty 
clay 10 inches thick. Light gray semiconsolidated shale is 
at a depth of about 16 inches. Depth to shale ranges 
from 10 to 20 inches. 

Permeability of the Wayden soil is slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Doney soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and little bluestem. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, blue grama, and Sandberg 
bluegrass increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, perennial 
weeds, and red threeawn may invade. The potential 
plant community produces about 1,500 pounds of air-dry 
vegetation in years of above-normal precipitation and 
900 pounds in years of below-normal precipitation. 

The potential plant community on the Wayden soil is 
mainly western wheatgrass, bluebunch wheatgrass, 
green needlegrass, and plains muhly. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of blue grama, prairie 
junegrass, needleandthread, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, clubmoss, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 900 pounds of air-dry vegetation in years 
of above-normal precipitation and 400 pounds in years of 
below-normal precipitation. 

Steepness of slope limits access of livestock and 
promotes overgrazing of the less sloping areas. The 
surface layer is susceptible to water erosion and soil 
blowing if it is disturbed or the range is overgrazed. 
These soils are not suited to mechanical treatment 
because of slope and rough topography. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 
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This unit is poorly suited to homesite development 
because of steepness of slope, moderate depth to 
sedimentary beds in the Doney soil, and shallow depth 
to shale in the Wayden soil. 

This map unit is in capability subclass Vile, 
nonirrigated. The Doney soil is in Silty range site, 15- to 
19-inch precipitation zone, and the Wayden soil is in 
Shallow range site, 15- to 19-inch precipitation zone. 


68—Doney-Windham complex, 8 to 15 percent 
slopes. This map unit is on uplands in the western part 
of the county. Slopes commonly are 250 to 1,000 feet 
long. Elevation is 3,400 to 4,200 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

This unit is about 60 percent Doney loam and 20 
percent Windham gravelly loam. The Doney soil is on 
uplands below terraces, and the Windham soil is on 
strongly sloping terrace edges. 

Included in this unit are small areas of shallow Cabba 
and Wayden soils on knolls, moderate deep Vebar soils 
on backslopes, and deep Shambo and Tally soils on foot 
slopes. Included areas make up about 20 percent of the 
total acreage. 

The Doney soil is moderately deep and well drained. It 
formed in residuum derived dominantly from weakly 
consolidated, sandy and silty sedimentary beds. 
Typically, the surface layer is light brownish gray loam 
about 4 inches thick. The subsoil is very pale brown 
loam about 10 inches thick. The substratum is very pale 
brown loam about 11 inches thick. Pale yellow, weakly 
consolidated, sandy and silty sedimentary beds are at a 
depth of about 25 inches. Depth to sedimentary beds 
ranges from 20 to 40 inches. 

Permeability of the Doney soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is.under native vegetation is 20 to 30 inches. Runoff is 
medium, and the hazard of water erosion is high. The 
hazard of soil blowing is high. 

The Windham soil is deep and well drained. It formed 
in alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown gravelly loam 
about 6 inches thick. The subsoil is pale brown gravelly 
clay loam about 6 inches thick. The upper 6 inches of 
the substratum is white very gravelly loam, and the lower 
part to a depth of 60 inches or more is very pale brown 
extremely gravelly loam. 

Permeability of the Windham soil is moderate to a 
depth of 18 inches and moderately rapid below this 
depth. Available water capacity is very low to low. 
Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 30 inches. Runoff is medium, 
and the hazard of water erosion is high. The hazard of 
soil blowing is high. 
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The soils in this unit are used mainly as rangeland. 
They are also used for hay and pasture and for 
nonirrigated crops such as wheat, barley, and oats. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the low or very low available water 
capacity and the hazards of water erosion and soil 
blowing. Crops that are tolerant of drought are most 
suitable because the available moisture is not adequate 
for good growth of most other crops. Minimum tillage, 
contour cultivation, grassed waterways, stubble-mulch 
tillage, and growing sod crops such as hay and pasture 
help to control soil blowing and water erosion. Crops 
respond to nitrogen and phosphorus fertilizer. 

The potential plant community on the Doney soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and needleandthread. If the range 
is excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, western wheatgrass, and Sandberg 
bluegrass increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, perennial 
weeds, and red threeawn may invade. The potential 
plant community produces about 1,500 pounds of air-dry 
vegetation in years.of above-normal precipitation and 
900 pounds in years of below-normal precipitation. 

The potential plant community on the Windham soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
green needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, fringed sagewort, and wild rose increases. If 
excessive grazing continues, plants such as broom 
snakeweed, clubmoss, perennial weeds, and annuals 
may invade. The potential plant community produces 
about 1,400 pounds of air-dry vegetation in years of 
above-normal precipitation and 700 pounds in years of 
below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Doney soil is suited to windbreaks, but the low 
available water capacity of the soil limits the growth of 
both trees and shrubs. Suitable trees for planting are 
`Russian-olive, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. 

The Windham soil is suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. 
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Summer fallow, cultivation for weed control, and 
selection of adapted plants are needed to insure 
establishment and survival of seedlings on these soils. 
Planting on the contour helps to conserve moisture. 

The main limitations for homesite development on the 
Doney soil are moderate depth to sedimentary beds, 
potential frost action, and low soil strength. If the soil is 
used for septic tank absorption fields, the slow 
permeability of the underlying sedimentary beds can be 
overcome by increasing the size of the absorption field 
or by excavating the trench to a suitable depth. The field 
or trench should be backfilled with gravel. Frost action 
and low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. 

The Windham soil has few limitations for homesite 
development. Slope is a concern in installing septic tank 
absorption fields. Absorption lines should be installed on 
the contour. Removal of pebbles and cobbles in 
disturbed areas is needed for best results when 
landscaping, particularly in areas used for lawns. 

This map unit is in capability subclass IVe, 
nonirrigated. The Doney soil is in Silty range site, 15- to 
19-inch precipitation zone, and the Windham soil is in 
Limy range site, 15- to 19-inch precipitation zone. 


69—Doney-Windham complex, 15 to 45 percent 
slopes. This map unit is on uplands in the western part 
of the county. Slopes commonly are 250 to 1,000 feet 
long. Elevation is 3,400 to 4,200 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

This unit is about 50 percent Doney loam and 30 
percent Windham gravelly loam. The Doney soil is on 
uplands below terraces, and the Windham soil is on 
steeply sloping terrace edges. 

Included in this unit are small areas of shallow Cabba 
and Wayden soils on ridges, moderately deep Vebar 
soils on backslopes, and deep Tally soils on foot slopes. 
Included areas make up about 20 percent of the total 
acreage. 

The Doney soil is moderately deep and well drained. It 
formed in residuum derived dominantly from weakly 
consolidated, sandy and silty sedimentary beds. 
Typically, the surface layer is light brownish gray loam 
about 4 inches thick. The subsoil is very pale brown 
loam about 10 inches thick. The substratum is very pale 
brown loam about 11 inches thick. Pale yellow, weakly 
consolidated, sandy and silty sedimentary beds are at a 
depth of about 25 inches. Depth to sedimentary beds 
ranges from 20 to 40 inches. 

Permeability of the Doney soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 30 inches. Runoff is 
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medium, and the hazard of water erosion is high. The 
hazard of soil blowing is high. 

The Windham soil is deep and well drained. It formed 
in alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown gravelly loam 
about 6 inches thick. The subsoil is pale brown gravelly 
clay loam about 6 inches thick. The upper 6 inches of 
the substratum is white very gravelly loam, and the lower 
part to a depth of 60 inches or more is very pale brown 
extremely gravelly loam. 

Permeability of the Windham soil is moderate to a 
depth of 18 inches and moderately rapid below this 
depth. Available water capacity is very low to low. 
Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 30 inches. Runoff is medium, 
and the hazard of water erosion is high. The hazard of 
soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Doney soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and needleandthread. If the range 
is excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, western wheatgrass, and Sandberg 
bluegrass increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, perennial 
weeds, and red threeawn may invade. The potential 
plant community produces about 1,500 pounds of air-dry 
vegetation in years of above-normal precipitation and 
900 pounds in years of below-normal precipitation. 

The potential plant community on the Windham soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
green needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, fringed sagewort, and wild rose increases. If 
excessive grazing continues, plants such as broom 
snakeweed, clubmoss, perennial weeds, and annuals 
may invade. The potential plant community produces 
about 1,400 pounds of air-dry vegetation in years of 
above-normal precipitation and 700 pounds in years of 
below-normal precipitation. 

Steepness of slope limits access of livestock and 
promotes overgrazing of the less sloping areas. The 
surface layer is susceptible to water erosion and soil 
blowing if it is disturbed or if the range is overgrazed. 
These soils are not suited to mechanical treatment 
because of slope and rough topography. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

The main limitations for homesite development on the 
Doney soil are slope, moderate depth to sedimentary 
beds, potential frost action, and low soil strength. The 
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soil is severely limited for septic tank absorption fields 
because of slope and slow permeability of the underlying 
sedimentary beds. Frost action and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. 

The main limitations for homesite development on the 
Windham soil are slope and the content of rock 
fragments. Slope is a concern in installing septic tank 
absorption fields. Absorption lines should be installed on 
the contour. Removal of pebbles and cobbles in 
disturbed areas is needed for best results when 
landscaping, particularly in areas used for lawns. 

This map unit is in capability subclass Vile, 
nonirrigated. The Doney soil is in Silty range site, 15- to 
19-inch precipitation zone, and the Windham soil is in 
Limy range site, 15- to 19-inch precipitation zone. 


70—Doney-Winifred-Wayden complex, 15 to 45 
percent slopes. This map unit is on uplands in the 
central and western parts of the county. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 3,500 
to 4,200 feet. The average annual precipitation is about 
16 inches, the average annual air temperature is about 
43 degrees F, and the average frost-free period is about 
115 days. 

This unit is about 35 percent Doney loam, 30 percent 
Winifred clay loam, and 20 percent Wayden silty clay 
loam. The Doney and Winifred soils are on plane and 
convex side slopes, and the Wayden soil is on ridges. 

Included in this unit are small areas of moderately 
deep Amor soils and shallow Cabba soils. Included areas 
make up about 15 percent of the total acreage. 

The Doney soil is moderately deep and well drained. It 
formed in residuum derived dominantly from weakly 
consolidated, sandy and silty sedimentary beds. 
Typically, the surface layer is light brownish gray loam 
about 4 inches thick. The subsoil is very pale brown 
loam about 10 inches thick. The substratum is very pale 
brown loam about 11 inches thick. Pale yellow, weakly 
consolidated, sandy and silty sedimentary beds are at a 
depth of about 25 inches. Depth to sedimentary beds 
ranges from 20 to 40 inches. 

Permeability of the Doney soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 30 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is high. 

The Winifred soil is moderately deep and well drained. 
It formed in alluvium and residuum derived dominantly 
from semiconsolidated shale. Typically, the surface layer 
is dark grayish brown clay loam about 6 inches thick. 
The upper 8 inches of the subsoil is grayish brown silty 
clay, the next 8 inches is grayish brown clay, and the 
lower part is grayish brown clay 10 inches thick. Light 
brownish gray and yellowish brown semiconsolidated 
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shale is at a depth of about 32 inches. Depth to shale 
ranges from 20 to 40 inches. f 

Permeability of the Winifred soil is slow. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is about 
26 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The Wayden soil is shallow and well drained. It formed 
in residuum derived dominantly from semiconsolidated 
shale. Typically, the surface layer is light brownish gray 
silty clay loam about 6 inches thick. The substratum is 
light brownish gray silty clay loam and silty clay 10 
inches thick. Light gray consolidated shale is at a depth 
of about 16 inches. Depth to shale ranges from 10 to 20 
inches. 

Permeability of the Wayden soil is slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Doney soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and little bluestem. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, blue grama, and Sandberg 
bluegrass increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, perennial 
weeds, and red threeawn may invade. The potential 
plant community produces about 1,500 pounds of air-dry 
vegetation in years of above-normal precipitation and 
900 pounds in years of below-normal precipitation. 

The potential plant community on the Winifred soil is 
mainly Idaho fescue, bluebunch wheatgrass, green 
needlegrass, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Sandberg 
bluegrass, blue grama, Idaho fescue, and plains 
reedgrass increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, annuals, perennial 
weeds, and broom snakeweed may invade. The potential 
plant community produces about 2,300 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,700 pounds in years of below-normal precipitation. 

The potential plant community on the Wayden soil is 
mainly western wheatgrass, bluebunch wheatgrass, 
green needlegrass, and plains muhly. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of blue grama, prairie 
junegrass, needleandthread, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
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Kentucky bluegrass, clubmoss, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 900 pounds of air-dry vegetation in years 
of above-normal precipitation and 400 pounds in years of 
below-normal precipitation. 

Steepness of slope limits access of livestock and 
promotes overgrazing of the less sloping areas. The 
surface layer is susceptible to water erosion and soil 
blowing if it is disturbed or if the range is overgrazed. 
These soils are not suited to mechanical treatment 
because of slope and rough topography. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

The main limitations for homesite development on the 
Doney soil are slope, moderate depth to sedimentary 
beds, potential frost action, and low soil strength. The 
Doney soil is severely limited for septic tank absorption 
fields because of slope and the slow permeability of the 
underlying sedimentary beds. Frost action and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. 

The main limitations for homesite development on the 
Winifred and Wayden soils are slow permeability, slope, 
moderate and shallow depth to shale, shrink-swell 
potential, and low soil strength. These soils are severely 
limited for septic tank absorption fields because of the 
slow permeability, slope, and moderate and shallow 
depth to shale. Cuts to level building sites can expose 
shale. Shrinking and swelling and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. In the 
construction of basements or foundations for dwellings, 
the shrink-swell potential can be overcome by backfilling 
excavations with suitable material that has low shrink- 
swell potential. 

This map unit is in capability subclass Vile, 
nonirrigated. The Doney soil is in Silty range site, 15- to 
19-inch precipitation zone, the Winifred soil is in Clayey 
range site, 15- to 19-inch precipitation zone, and the 
Wayden soil is in Shallow range site, 15- to 19-inch 
precipitation zone. 


71—Doughty-Ashuelot Variant complex, 0 to 4 
percent slopes. This map unit is on terraces in the 
south-central part of the county. Slopes commonly are 
250 to 1,000 feet long. Elevation is 4,000 to 4,500 feet. 
The average annual precipitation is about 17 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 110 days. 

This unit is 60 percent Doughty loam and about 20 
percent Ashuelot Variant gravelly loam. 

Included in this unit are small areas of shallow 
Ashuelot Variant loam and deep Judith soils. Included 
areas make up about 20 percent of the total acreage. 
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The Doughty soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown loam about 5 
inches thick. The subsoil is brown and pale brown clay 
loam about 15 inches thick. The upper 12 inches of the 
substratum is very pale brown clay loam, the next 10 
inches is very pale brown extremely gravelly loam, and 
the lower part to a depth of 66 inches or more is very 
pale brown extremely gravelly sandy clay loam. 

Permeability of the Doughty soil is moderate to a 
depth of about 32 inches and moderately rapid below 
this depth. Available water capacity is moderate. 
Effective rooting depth is 66 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is 66 inches or more. Runoff is slow, 
and the hazard of water erosion is slight. The hazard of 
soil blowing is moderate. : 

The Ashuelot Variant soil is shallow and well drained. 
it formed in alluvium derived dominantly from limestone. 
Typically, the surface layer is grayish brown gravelly 
loam about 4 inches thick. The next layer is grayish 
brown clay loam about 5 inches thick. The upper 6 
inches of the underlying material is pale brown extremely 
gravelly clay loam, the next 9 inches is pale brown, lime- 
cemented rock fragments, and the lower part to a depth 
of 62 inches or more is very pale brown extremely 
gravelly loamy sand. The lime-cemented layer is at a 
depth of about 15 inches. Depth to the lime-cemented 
layer ranges from 15 to 20 inches. 

Permeability of the Ashuelot Variant soil is moderate 
to the lime-cemented layer and very rapid below this 
layer. Available water capacity is very low. Effective 
rooting depth is 15 to 20 inches. The average annual 
wetting depth where this soil is under native vegetation 
is 15 to 20 inches. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is high. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the hazard of soil blowing and the very 
low available water capacity of the Ashuelot Variant soil. 
Suitable methods for controlling soil blowing are 
stripcropping, tall grass barriers, field windbreaks, 
minimum tillage, stubble-mulch tillage, and growing sod 
crops such as hay and pasture. Crops respond to 
nitrogen and phosphorus fertilizer. 

The potential plant community on the Doughty soil is 
mainly bluebunch wheatgrass, green needlegrass, rough 
fescue, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
needleandthread, western wheatgrass, and fringed 
sagewort increases. If excessive grazing continues, 
plants such as timothy, Kentucky bluegrass, and annuals 
may invade. The potential plant community produces 
about 2,200 pounds of air-dry vegetation in years of 
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above-normal precipitation and 1,700 pounds in years of 
below-normal precipitation. 

The potential plant community on the Ashuelot Variant 
soil is mainly bluebunch wheatgrass, plains muhly, and 
green needlegrass. If the range is excessively grazed, 
the proportion of these plants decreases and the 
proportion of Idaho fescue, needleandthread, prairie 
junegrass, and fringed sagewort increases. If excessive 
grazing continues, plants such as Kentucky bluegrass, 
clubmoss, and annuals may invade. The potential plant 
community produces about 1,200 pounds of air-dry 
vegetation in years of above-normal precipitation and 
800 pounds in yëars of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. The 
surface layer is susceptible to soil blowing if it is 
disturbed or if the range is overgrazed. 

The Doughty soil is suited to windbreaks, but the 
moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian crabapple, green ash, Siberian 
elm, ponderosa pine, and Rocky Mountain juniper. 
Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. Summer fallow, cultivation 
for weed control, and adapted plants are needed to 
insure establishment and survival of seedlings. 

The Ashuelot Variant soil is poorly suited to 
windbreaks. It is limited mainly by the very low available 
water capacity. 

The main limitations for homesite development on the 
Doughty soil are potential frost action and low soil 
strength. Frost action and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. The very gravelly or 
extremely gravelly material below a depth of 20 to 40 
inches in the Doughty soil is good roadfill. 

The main limitations for homesite development on the 
Ashuelot Variant soil are shallow depth to the lime- 
cemented layer and content of rock fragments. The lime- 
cemented layer is rippable and therefore is not a serious 
limitation for most engineering uses. Lawn grasses, 
shrubs, and trees that are not sensitive to lime-induced 
chlorosis are suitable for landscaping. An annual 
application of iron chelates reduces the chlorosis. 
Removal of pebbles and cobbles in disturbed areas is 
needed for best results when landscaping, particularly in 
areas used for lawns. 

This map unit is in capability subclass !Ve, 
nonirrigated. The Doughty soil is in Silty range site, 15- 
to 19-inch precipitation zone, and the Ashuelot Variant 
soil is in Shallow range site, 15- to 19-inch precipitation 
zone. 


72—Doughty-Judith loams, 0 to 2 percent slopes. 
This map unit is on terraces in the south-central part of 
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the county. Slopes commonly are more than 1,000 feet 
long. Elevation is 4,000 to 4,700 feet. The average 
annual precipitation is about 19 inches, the average 
annual air temperature is about 42 degrees F, and the 
average frost-free period is about 100 days. 

This unit is 60 percent Doughty loam and about 30 
percent Judith loam. The Doughty soil is on plane side 
slopes, and the Judith soil is on slight rises. 

Included in this unit is about 10 percent Windham 
soils. 

The Doughty soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown loam about 5 
inches thick. The subsoil is brown and pale brown clay 
loam about 15 inches thick. The upper 12 inches of the 
substratum is very pale brown clay loam, the next 10 
inches is very pale brown extremely gravelly loam, and 
the lower part to a depth of 66 inches or more is very 
pale brown extremely gravelly sandy clay loam. 

Permeability of the Doughty soil is moderate to a 
depth of about 32 inches and moderately rapid below 
this depth. Available water capacity is moderate. 
Effective rooting depth is 66 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is 66 inches or more. Runoff is slow, 
and the hazard of water erosion is slight. The hazard of 
soil blowing is moderate. 

The Judith soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown loam about 6 
inches thick. The upper 11 inches of the subsoil is brown 
and very pale brown clay loam, and the lower 7 inches is 
white clay loam. The upper 22 inches of the substratum 
is very pale brown extremely gravelly loam, and the 
lower part to a depth of 66 inches or more is very pale 
brown extremely gravelly sandy clay loam. 

Permeability of the Judith soil is moderate to a depth 
of about 24 inches and moderately rapid below this 
depth. Available water capacity is moderate. Effective. 
rooting depth is 66 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is about 30 inches. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is high. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used: as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by the moderate available water 
capacity and the hazard of soil blowing. Stripcropping, 
tall grass barriers, field windbreaks, minimum tillage, 
stubble-mulch tillage, help to control soil blowing. Crops 
respond to nitrogen and phosphorus fertilizer. 

The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, rough fescue, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, needleandthread, 
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western wheatgrass, and blue grama increases. lf 
excessive grazing continues, plants such as timothy, 
Kentucky bluegrass, clubmoss, and perennial weeds may 
invade. The potential plant community produces about 
2,200 pounds of air-dry vegetation in years of above- 
normal precipitation and 1,700 pounds in years of below- 
normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. The 
surface layer is susceptible to water erosion and soil 
blowing if it is disturbed or if the range is overgrazed. 

The Doughty soil is suited to windbreaks, but the 
moderate available water capacity of the soil limits the 
growth of both trees and shrubs. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. 

The Judith soil is suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. 

The main limitations for homesite development on the 
soils in this unit are potential frost action and low soil 
strength. Frost action and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. The very gravelly or 
extremely gravelly material below a depth of 20 to 40 
inches in these soils is good roadfill. 

This map unit is in capability subclass llle, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


73—Doughty-Judith loams, 2 to 8 percent slopes. 
This map unit is on terraces and fans in the south- 
central part of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 4,000 to 4,700 feet. The 
average annual precipitation is about 19 inches, the 
average annual air temperature is about 42 degrees F, 
and the average frost-free period is about 100 days. 

This unit is about 50 percent Doughty loam and 30 
percent Judith loam. The Doughty soil is on plane side 
slopes, and the Judith soil is on convex side slopes. 

included in this unit are small areas of shallow 
Ashuelot Variant soils, deep Windham soils, and Judith 
gravelly loam: Included areas make up about 20 percent 
of the total acreage. 

The Doughty soil is deep and well drained. It formed iri 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown loam about 5 
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inches thick. The subsoil is brown and pale brown clay 
loam about 15 inches thick. The upper 12 inches of the 
substratum is very pale brown clay loam, the next 10 
inches is very pale brown extremely gravelly loam, and 
the lower part to a depth of 66 inches or more is very 
pale brown extremely gravelly sandy clay loam. 

Permeability of the Doughty soil is moderate to a 
depth of 32 inches and moderately rapid below this 
depth. Available water capacity is moderate. Effective 
rooting depth is 66 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is 66 inches or more. Runoff is medium, and the hazard 
of water erosion is moderate. The hazard of soil blowing 
is moderate. 

The Judith soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown loam about 6 
inches thick. The upper 11 inches of the subsoil is brown 
and very pale brown clay loam, and the lower 7 inches is 
white clay loam. The upper 22 inches of the substratum 
is very pale brown extremely gravelly loam, and the 
lower part to a depth of 66 inches or more is very pale 
brown extremely gravelly sandy clay loam. 

Permeability of the Judith soil is moderate to a depth 
of 24 inches and moderately rapid below this depth. 
Available water capacity is moderate. Effective rooting 
depth is 66 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
30 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is high. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by the moderate available water 
capacity and the hazards of soil blowing and water 
erosion. Minimum tillage, contour cultivation, grassed 
waterways, stubble-mulch tillage, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. Crops respond to nitrogen and 
phosphorus fertilizer. 

The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, rough fescue, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, needleandthread, 
western wheatgrass, and blue grama increases. If 
excessive grazing continues, plants such as timothy, 
Kentucky bluegrass, clubmoss, and perennial weeds may 
invade. The potential plant community produces about 
2,200 pounds of air-dry vegetation in years of above- 
normal precipitation and 1,700 pounds in years of below- 
normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
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help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Doughty soil is suited to windbreaks, but the 
moderate available water capacity of the soil limits the 
growth of both trees and shrubs. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. 

The Judith soil is suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. Planting on the 
contour helps to conserve moisture. 

The main limitations for homesite development on the 
soils in this unit are potential frost action and low soil 
strength. Frost action and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. The very gravelly or 
extremely gravelly material below a depth of 20 to 40 
inches in these soils is a good source of roadfill. 

This map unit is in capability subclass llle, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


74—Doughty-Judith cobbly loams, 2 to 4 percent 
slopes. This map unit is on terraces in the south-central 
part of the county. Slopes commonly are 250 to 1,000 
feet long. Elevation is 4,000 to 4,700 feet. The average 
annual precipitation is about 19 inches, the average 
annual air temperature is about 42 degrees F, and the 
average frost-free period is about 100 days. 

This unit is about 50 percent Doughty cobbly loam and 
30 percent Judith cobbly loam. The Doughty soil is on 
plane side slopes, and the Judith soil is on convex side 
slopes. 

Included in this unit are small areas of deep Windham 
soils and shallow Ashuelot Variant soils on ridge crests. 
Also included are small areas of Doughty and Judith 
gravelly loams. Included areas make up about 20 
percent of the total acreage. 

The Doughty soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown cobbly loam 
about 5 inches thick. The subsoil is brown and pale 
brown clay loam about 15 inches thick. The upper 12 
inches of the substratum is very pale brown clay loam, 
the next 10 inches is very pale brown extremely gravelly 


Fergus County, Montana 


loam, and the lower part to a depth of 66 inches or more 
is very pale brown extremely gravelly sandy clay loam. 

Permeability of the Doughty soil is moderate to a 
depth of 32 inches and moderately rapid below this 
depth. Available water capacity is moderate. Effective 
rooting depth is 66 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is 66 inches or more. Runoff is medium, and the hazard 
of water erosion is moderate. The hazard of soil blowing 
is moderate. 

The Judith soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown cobbly loam 
about 6 inches thick. The upper 11 inches of the subsoil 
is brown and very pale brown clay loam, and the lower 7 
inches is white clay loam. The upper 22 inches of the 
substratum is very pale brown extremely gravelly loam, 
and the lower part to a depth of 66 inches or more is 
very pale brown extremely gravelly sandy clay loam. 

Permeability of the Judith soil is moderate to a depth 
of 24 inches and moderately rapid below this depth. 
Available water capacity is moderate. Effective rooting 
depth is 66 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
30 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is high. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by the moderate available water 
capacity, the presence of cobbles on the surface, and 
the hazards of soil blowing and water erosion. Minimum 
tillage, contour cultivation, grassed waterways, stubble- 
mulch tillage, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 
Crops respond to nitrogen and phosphorus fertilizer. 

The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, rough fescue, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, needleandthread, 
western wheatgrass, and blue grama increases. If ` 
excessive grazing continues, plants such as timothy, 
Kentucky bluegrass, clubmoss, and perennial weeds may 
invade. The potential plant community produces about 
2,200 pounds of air-dry vegetation in years of above- 
normal precipitation and 1,700 pounds in years of below- 
normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 
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The Doughty soil is suited to windbreaks, but the 
moderate available water capacity of the soil limits the 
growth of both trees and shrubs. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. 

The Judith soil is suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
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juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. 

The main limitations for homesite development on the 
soils in this unit are potential frost action, content of rock 
fragments, and low soil strength. Frost action and low 
soil strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. Removal of pebbles and cobbles is needed 
for best results when landscaping, particularly in areas 
used for lawns. The very gravelly or extremely gravelly 
material below a depth of 20 to 40 inches in these soils 
is good roadfill. 

This map unit is in capability subclass llle, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


75—Doughty-Sipple loams, 0 to 2 percent slopes. 
This map unit is on terraces in the southwestern part of 
the county. Slopes commonly are more than 1,000 feet 
long. Elevation is 4,000 to 4,800 feet. The average 
annual precipitation is about 19 inches, the average 
annual air temperature is about 42 degrees F, and the 
average frost-free period is about 100 days. 

This unit is about 60 percent Doughty loam and 30 
percent Sipple loam. 

Included in this unit is about 10 percent deep Judith 
soils on slight rises. 

The Doughty soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown loam about 5 
inches thick. The subsoil is brown and pale brown clay 
loam about 15 inches thick. The upper 12 inches of the 
substratum is very pale brown clay loam, the next 10 
inches is very pale brown extremely gravelly loam, and 
the lower part to a depth of 66 inches or more is very 
pale brown extremely gravelly sandy clay loam. 

Permeability of the Doughty soil is moderate to a 
depth of 32 inches and moderately rapid below this 
depth. Available water capacity is moderate. Effective 
rooting depth is 66 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
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is 66 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
moderate. 

The Sipple soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown loam about 6 
inches thick. The upper 7 inches of the subsoil is brown 
clay loam, the next 9 inches is pale brown loam, and the 
lower 12 inches is light gray clay loam. The upper 8 
inches of the substratum is light gray and white clay 
loam, and the lower part to a depth of 66 inches or more 
is very pale brown very gravelly loam. 

Permeability of the Sipple soil is moderately slow to a 
depth of 52 inches and moderately rapid below this 
depth. Available water capacity is high. Effective rooting 
depth is 66 inches or more. The average annual wetting 
depth where this soil is under native vegetation is 66 
inches or more. Runotf is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is moderate. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
. pasture. They are also used as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by the hazard of soil blowing. Soil 
blowing can be reduced by returning crop residue to the 
soil; using tall grass barriers, field windbreaks, stubble- 
mulch tillage, and stripcropping; practicing minimum 
tillage; and growing sod crops such as hay and pasture. 

The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, rough fescue, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, needleandthread, 
western wheatgrass, and blue grama increases. If 
excessive grazing continues, plants such as timothy, 
Kentucky bluegrass, clubmoss, and perennial weeds may 
invade. The potential plant community produces about 
2,200 pounds οἱ air-dry vegetation in years of above- 
normal precipitation and 1,700 pounds in years of below- 
normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. The 
surface layer is susceptible to soil blowing if it is 
disturbed or if the range is overgrazed. 

The Doughty soil is suited to windbreaks, but the 
moderate available water capacity of the soil limits the 
growth of both trees and shrubs. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. 

The Sipple soil is well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
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Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. 

The main limitations for homesite development on the 
Doughty soil are potential frost action and low soil 
strength.. Frost action and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. The very gravelly or 
extremely gravelly material below a depth of 20 to 40 
inches in the Doughty soil is good roadfill. 

The main limitations for homesite development on the 
Sipple soil are moderately slow permeability, potential 
frost action, and low soil strength. If the soil is used for 
septic tank absorption fields, the moderately slow 
permeability can be overcome by increasing the size of 
the absorption field. Frost action and low soil strength 
can damage roadbeds and road surfaces. Adequate 
drainage and the use of suitable fill material that is 
properly compacted can overcome these limitations. 

This map unit is in capability subclass lllc, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


76—Dryadine flaggy silt loam, 2 to 25 percent 
slopes. This moderately deep, well drained soil is on 
mountaintops in the south-central part of the county. It 
formed in residuum derived dominantly from fractured 
hard limestone. Slopes commonly are 250 to 1,000 feet 
long. Elevation is 8,000 to 9,000 feet. The average 
annual precipitation is about 35 inches, the average 
annual air temperature is about 36 degrees F, and the 
average frost-free period is less than 60 days. 

Included in this unit are small areas of shallow Sheege 
soils and Rock outcrop in convex areas. Also included 
are small areas of moderately deep Skaggs soils in 
plane to concave areas. 

Typically, the surface of this Dryadine soil is covered 
by a mat of pine needles, twigs, cones, and partially 
weathered organic matter about 1 1/2 inches thick. The 
surface layer is very dark grayish brown flaggy silt loam 
about 2 1/2 inches thick. The next layer is pale brown 
extremely flaggy silt loam about 9 1/2 inches thick. The 
underlying material is very pale brown and pale brown 
extremely flaggy silt loam about 22 inches thick. 
Limestone is at a depth of about 34 inches. Depth to 
limestone ranges from 20 to 40 inches. 

Permeability is moderate. Available water capacity is 
very low. Effective rooting depth is 20 to 40 inches. The 
average annual wetting depth where this soil is under 
native vegetation is 20 to 40 inches. Runoff is slow to 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

This soil is used mainly for wildlife habitat. It is also 
used as woodland. 
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This soil is poorly suited to cultivated crops and to hay 
and pasture because of large stones in the surface layer, 
the cold climate, and the high elevation. 

This soil is forested. It is not suited to livestock 
grazing. Access is difficult, and the growing season is 
short. The liklihood of snowfall early in summer and late 
in summer also makes management of livestock grazing 
difficult. The potential native understory vegetation is 
dominated by camas, Engelmann aster, milkvetch, 
American bistort, needleleaf sedge, clematis, Ross 
sandwort, alpine daisy, thistle, alpine bluebells, and 
aster. The understory provides limited amounts of forage 
for livestock. 

This soil is suited to the production of white spruce, 
subalpine fir, and limber pine. The site index is about 20 
for white spruce and 10 for subalpine fir. At the 
culmination of the mean annual increment (CMAI), the 
Dryadine soil can produce less than 20 cubic feet, or 
less than 40 board feet, of white spruce and less than 
20 cubic feet, or less than 40 board feet (Scribner rule), 
of subalpine fir per acre per year. Potential production is 
estimated for an even-aged, fully stocked stand of trees. 

The hazard of erosion is severe, equipment limitations 
are slight, seedling mortality is severe, plant competition 
is moderate, and the hazard of windthrow is severe. 

The main limitations of this soil for management of 
timber are depth to bedrock, the cold climate, and the 
difficulty of reestablishing vegetation. Trees commonly 
are subject to windthrow during periods when the soil is 
excessively wet and winds are strong. 

The main limitations for homesite development on this 
soil are the cold climate, strong winds, high elevation, 
and depth to bedrock. 

This map unit is in capability subclass Vile, 
nonirrigated. It is in woodland suitability group 7f9. 


77—Dumps, Mine. This map unit is on mountainsides 
and foot slopes in the North Moccasin, South Moccasin, 
and Judith Mountains. The areas consist of piles of 
waste rock from ore mines. 

This unit provides no forage for livestock or wildlife, 
but it provides some protection for wildlife. 

This map unit is in capability class VIII. 


78—Eltsac clay, 4 to 8 percent slopes. This 
moderately deep, well drained soil is on uplands in the 
central and western parts of the county. It formed in 
residuum derived from semiconsolidated shale. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 3,500 
to 4,500 feet. The average annual precipitation is about 
16 inches, the average annual air temperature is about 
43 degrees F, and the average frost-free period is about 
120 days. 

Included in this unit are small areas of shallow Norbert 
soils on ridges and knolls and deep Lawther soils on foot 
slopes. 
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Typically, the surface layer of this Eltsac soil is dark 
grayish brown clay about 4 inches thick. The upper 17 
inches of the underlying material is grayish brown clay, 
the next 8 inches is grayish brown and gray clay, and the 
lower part is dark gray and yellowish brown clay and 
shale fragments about 9 inches thick. Dark gray shale is 
at a depth of about 38 inches. Depth to shale ranges 
from 20 to 40 inches. 

Permeability is very slow. Available water capacity is 
very low to low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 24 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is high. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is suited to nonirrigated crops. It is limited 
mainly by the very low to low available water capacity, 
difficulty of cultivation, and the hazards of soil blowing 
and water erosion. Using minimum tillage, contour 
cultivation, stripcropping, tall grass barriers, and grassed 
waterways; returning crop residue to the soil; and 
growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. Tall grass barriers 
also reduce evaporation and trap snow, which increases 
the amount of moisture in the soil. Returning crop 
residue to the soil also helps to maintain good soil tilth. 
Chiseling through stubble in fall on the contour or across 
the slope helps to control water erosion. 

The potential plant community on this soil is mainly 
rough fescue, bluebunch wheatgrass, green needlegrass, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of these plants decreases and the 
proportion of Idaho fescue, plains reedgrass, blue grama, 
and Sandberg bluegrass increases. If excessive grazing 
continues, plants such as timothy, clubmoss, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 2,300 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,800 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or ἥ the 
range is overgrazed. 

This soil is suited to windbreaks, but the low to very 
low available water capacity limits the growth of both 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
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seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
soil are very slow permeability, moderate depth to shale, 
shrink-swell potential, and low soil strength. The soil is 
severely limited for septic tank absorption fields because 
of the very slow permeability and moderate depth to 
shale. Cuts to level building sites can expose shale. 
Shrinking and swelling and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


79—Eltsac-Lawther clays, 2 to 8 percent slopes. 
This map unit is on uplands in the western part of the 
county. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 3,500 to 4,200 feet. The average annual 
precipitation is about 16 inches, the average annual air 
temperature is about 43 degrees F, and the average 
frost-free period is about 120 days. 

This unit is about 50 percent Eltsac clay and 30 
percent Lawther clay. The Eltsac soil is on convex side 
slopes, and the Lawther soil is on fans and foot slopes. 

Included in this unit are small areas of moderately 
deep Winifred soils on upland side slopes and deep 
Gerber soils on fans. Also included are small areas of 
shallow Norbert soils on knolls. Included areas make up 
about 20 percent of the total acreage. 

The Eitsac soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
dark grayish brown clay about 4 inches thick. The upper 
17 inches of the underlying material is grayish brown 
clay, the next 8 inches is grayish brown and gray clay, 
and the lower 9 inches is dark gray and yellowish brown 
clay and shale fragments. Dark gray shale is at a depth 
of about 38 inches. Depth to shale ranges from 20 to 40 
inches. 

Permeability of the Eltsac soil is very slow. Available 
water capacity is very low to low. Effective rooting depth 
is 20 to 40 inches. The average annual wetting depth 
where this soil is under native vegetation is 20 to 24 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is high. 

The Lawther soil is deep and well drained. It formed in 
alluvium derived dominantly from shale. Typically, the 
surface layer is grayish brown clay about 6 inches thick. 
The subsoil is light grayish brown silty clay about 14 
inches thick. The substratum to a depth of 64 inches or 
more is light grayish brown clay. 
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Permeability of the Lawther soil is slow. Available 
water capacity is high. Effective rooting depth is 64 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 26 inches. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is high. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by the low to very low available water 
capacity of the Eltsac soil and the hazards of soil 
blowing and water erosion. Using minimum tillage, 
contour cultivation, stripcropping, tall grass barriers, and 
grassed waterways; returning crop residue to the soil; 
and growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. Tall grass barriers 
also reduce evaporation and trap snow, which increases 
the amount of moisture in the-soil. Returning crop 
residue to the soil also helps to maintain good soil tilth. 
Chiseling through stubble in fall on the contour or across 
the slope helps to control water erosion. 

The potential plant community on these soils is mainly 
western wheatgrass, bluebunch wheatgrass, green 
needlegrass, and basin wildrye. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Sandberg bluegrass, 
plains reedgrass, Idaho fescue, and blue grama 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, broom snakeweed, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 2,000 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,400 pounds in years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Eltsac soil is suited to windbreaks, but the low to 
very low available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian elm, ponderosa pine, and Rocky 
Mountain juniper. Suitable shrubs are Siberian peashrub, 
western sandcherry, and skunkbush sumac. 

The Lawther soil is well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. Planting on the 
contour helps to conserve moisture. 
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The main limitations for homesite development on the 
soils in this unit are the very slow and slow permeability, 
shrink-swell potential, low soil strength, and moderate 
depth to shale in the Eltsac soil. The soils are severely 
limited for septic tank absorption fields because of the 
very slow and slow permeability and the moderate depth 
to shale in the Eltsac soil. Cuts to level building sites can 
expose shale. Shrinking and swelling and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


80—Eltsac-Norbert clays, 8 to 25 percent slopes. 
This map unit is on uplands in the western part of the 
county. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 3,500 to 4,500 feet. The average annual 
precipitation is about 16 inches, the average annual air 
temperature is about 43 degrees F, and the average 
frost-free period is about 120 days. 

This unit is about 50 percent Eltsac clay and 45 
percent Norbert clay. The Eltsac clay is on plane side 
slopes, and the Norbert soil is on ridges and knolls. 

Included in this unit are small areas of deep Lawther 
soils on foot slopes and some small areas of shale Rock 
outcrop on ridge crests. Included areas make up about 5 
percent of the total acreage. 

The Eltsac soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
dark grayish brown clay about 4 inches thick. The upper 
17 inches of the underlying material is grayish brown 
clay, the next 8 inches is grayish brown and gray clay, 
and the lower 9 inches is dark gray and yellowish brown 
clay and shale fragments. Dark gray shale is at a depth 
of about 38 inches. Depth to shale ranges from 20 to 40 
inches. 
. A Permeability of the Eltsac soil is very slow. Available 

water capacity is very low to low. Effective rooting depth 
is 20 to 40 inches. The average annual wetting depth 
where this soil is under native vegetation is 20 to 24 
inches. Runoff is rapid, and the hazard of water erosion 
is high. The hazard of soil blowing is high. 

The Norbert soil is shallow and well drained. It formed 
in residuum derived dominantly from semiconsolidated 
shale. Typically, the surface layer is olive gray clay about 
3 inches thick. The upper 6 inches of the underlying 
material is olive gray clay, and the lower 5 inches is gray 
shaly clay. Gray shale is at a depth of about 14 inches. ` 
Depth to shale ranges from 10 to 20 inches. 
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Permeability of the Norbert soil is very slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of the hazards of soil blowing 
and water erosion, the very low and low available water 
capacity, and the shallow and moderate depth to shale. 

The potential plant community on the Eltsac soil is 
mainly rough fescue, bluebunch wheatgrass, green 
needlegrass, and western wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, plains 
reedgrass, blue grama, and Sandberg bluegrass 
increases. If excessive grazing continues, plants such as 
timothy, clubmoss, perennial weeds, and annuals may 
invade. The potential plant community produces about 
2,300 pounds of air-dry vegetation in years of above- 
normal precipitation and 1,800 pounds in years of below- 
normal precipitation. 

The potential plant community on the Norbert soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
green needlegrass, and big sagebrush. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, 
Sandberg bluegrass, prairie junegrass, and fringed 
sagewort increases. If excessive grazing continues, 
plants such as broom snakeweed, pricklypear, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 1,100 pounds of air-dry 
vegetation in years of above-normal precipitation and 
600 pounds in years of below-normal precipitation. 

These soils have a granular clay surface layer that is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

Where slopes are 8 to 15 percent, the Eltsac soil is 
suited to windbreaks; however, the low to very low 
available water capacity limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. 

The Norbert soil and the Eltsac soil where slopes are 
15 to 25 percent are poorly suited to windbreaks. They 
are limited mainly by slope and by the very low available 
water capacity of the Norbert soil. 

The main limitations for homesite development on the 
soils in this unit are very slow permeability, moderate to 
shallow depth to shale, shrink-swell potential, and low 
Soil strength. The soils are severely limited for septic 
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tank absorption fields because of the very slow 
permeability and moderate to shallow depth to shale. 
Cuts to level building sites can expose shale. Shrinking 
and swelling and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass Vle, 
nonirrigated. The Eltsac soil is in Clayey range site, 15- 
to 19-inch precipitation zone, and the Norbert soil is in 
Shallow Clay range site, 15- to 19-inch precipitation 
zone. 


81—Elve-Arcette complex, 15 to 60 percent slopes. 


This map unit is on ridgetops and mountainsides in the 
central part of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 5,000 to 6,500 feet. The 
average annual precipitation is about 22 inches, the 
average annual air temperature is about 40 degrees F, 
and the average frost-free period is about 70 days. 

This unit is 65 percent Elve very cobbly loam and 
about 30 percent Arcette extremely gravelly loam. The 
Elve soil is on mountainsides, and the Arcette soil is on 
ridgetops and mountainsides. 

Included in this unit are small areas of Rock outcrop 
and Rubble land. These areas make up about 5 percent 
of the total acreage. 

The Elve soil is deep and somewhat excessively 
drained. It formed in colluvium and alluvium derived 
dominantly from igneous rock. Typically, the surface is 
covered with a mat of forest litter of undecomposed and 
decomposed needles, twigs, and cones about 1 inch 
thick. The surface layer is pale brown very cobbly loam 
about 2 inches thick. The subsurface layer is very pale 
brown very cobbly loam about 15 inches thick. The 
subsoil is light yellowish brown extremely cobbly loam 
about 16 inches thick. The substratum to a depth of 60 
inches or more is yellow extremely cobbly sandy loam. 

Permeability of the Elve soil is moderately rapid. 
Available water capacity is very low. Effective rooting 
depth is 60 inches or more. The average annual wetting 
depth where this soil is under native vegetation is 60 
inches or more. Runoff is medium, and the hazard of 


water erosion is high. The hazard of soil blowing is slight. 


The Arcette soil is deep and excessively drained. It 
formed in residuum derived dominantly from igneous 
rock. Typically, the surface is covered by a mat of 
decomposed and undecomposed organic matter of pine 
needles, cones, and twigs about 2 inches thick. The 
surface layer is yellowish brown extremely gravelly loam 
about 2 inches thick. The subsoil is brownish yellow 
extremely gravelly loam about 15 inches thick. The 
substratum to a depth of 60 inches or more is yellow 
fragmenial material. I 
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Permeability of the Arcette soil is rapid. Available 
water capacity is very low. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is 60 inches or more. 
Runoff is medium, and the hazard of water erosion is 
high. The hazard of soil blowing is slight. 

Most areas of this unit are used as rangeland. Α few 
areas are used as woodland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The Elve and Arcette soils are forested. They are 
poorly suited to livestock grazing. The potential native 
understory vegetation on the Elve soil is dominated by 
grouse whortleberry, common juniper, white spirea, 
Oregon-grape, and kinnikinnick. The understory provides 
limited amounts of forage for livestock. Slopes of 30 to 
60 percent adversely affect the distribution and 
management of livestock. 

The Elve soil is suited to the production of lodgepole 
pine. The site index is about 40 for lodgepole pine. At 
the culmination of the mean annual increment (CMAI), 
this soil can produce less than 20 cubic feet, or less 
than 40 board feet (Scribner rule), of lodgepole pine per 
acre per year. Potential production is estimated for an 
even-aged, fully stocked stand of trees. 

Seedling mortality is moderate, plant competition is 
moderate, and the hazard of windthrow is moderate. 
Where slopes are 15 to 30 percent, the hazard of 
erosion and equipment limitations are slight. Where 
slopes are 30 to 60 percent, the hazard of erosion and 
equipment limitations are moderate. 

The main limitations of the Elve soil for management 
of timber are steepness of slope and very low available 
water capacity. Where slopes are 30 to 60 percent, the 
kind of equipment that can be used is restricted and its 
operation is difficult. Competition from understory 
vegetation and very low available water capacity make 
establishment of tree seedlings difficult. This soil in 
places supports dense stands of trees. The large 
number of trees restricts development of plant roots and 
results in trees being subject to windthrow. Maintaining 
small openings and thinning over a period of several 
years reduce windthrow. Where slopes are 30 to 60 
percent, maintaining adequate plant cover in disturbed 
areas and retaining sediment filter strips of undisturbed 
vegetation along streams reduce soil erosion and 
problems of water quality. 

The potential native understory vegetation on the 
Arcette soil is dominated by grouse whortleberry, 
common juniper, white spirea, and kinnikinnick. The 
understory provides very limited amounts of forage for 
livestock. Slopes of 30 to 60 percent adversely affect the 
distribution and management of livestock. 

The Arcette soil is suited to the production of 
lodgepole pine. This site index is about 30 for lodgepole 
pine. At the culmination of the mean annual increment 
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(CMAI), this soil can produce less than 20 cubic feet, or 
less than 40 board feet (Scribner rule), of lodgepole pine 
per acre per year. Potential production is estimated for 
an even-aged, fully stocked stand of trees. 

Seedling mortality is severe, plant competition is 
moderate, and the hazard of windthrow is moderate. 
Where slopes are 15 to 30 percent, the hazard of 
erosion and equipment limitations are slight. Where 
slopes are 30 to 60 percent, the hazard of erosion and 
equipment limitations are moderate. 

The main limitations of the Arcette soil for 
management of timber are steepness of slope, the 
content of rock fragments, and very low available water 
capacity. Where slopes are 30 to 60 percent, the kind of 
equipment that can be used is restricted and its 
operation is difficult. Competition from understory 
vegetation and very low available water capacity make 
establishment of tree seedlings difficult. This soil in 
places supports dense stands of trees. The large 
number of trees restricts development of plant roots and 
results in trees being subject to windthrow. Maintaining 
small openings and thinning over a period of several 
years reduce windthrow. Where slopes are 30 to 60 
percent, maintaining adequate plant cover on the 
disturbed areas and using sediment filter strips of 
undisturbed vegetation along streams reduce soil erosion 
and problems of water quality. 

This unit is poorly suited to homesite development 
because of steepness of slope. 

This map unit is in capability subclass Vile, 
nonirrigated. The Elve soil is in woodland suitability 
group 7f1 where slopes are 15 to 30 percent and group 
7f3 where slopes are 30 to 60 percent. The Arcette soil 
is in woodland suitability group 7f5 where slopes are 15 
to 30 percent and group 7f7 where slopes are 30 to 60 
percent. 


82—Enbar loam, 0 to 2 percent slopes. This deep, 
somewhat poorly drained soil is on low terraces and 
flood plains in the western, central, and southern parts of 
the county. It formed in alluvium derived from mixed rock 
sources. Slopes commonly are more than 1,000 feet 
long. Elevation is 3,500 to 4,500 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

Included in this unit are small areas of soils that are 
similar to this Enbar soil but are underlain by sand and 
gravel at a depth of 20 to 40 inches. 

Typically, the surface layer of this Enbar soil is dark 
gray loam about 3 inches thick. The next layer is grayish 
brown loam about 19 inches thick. The upper 7 inches of 
the underlying material is light brownish gray loam, the 
next 21 inches is gray loam stratified with fine sandy 
loam and clay loam, and the lower part to a depth of 60 
inches or more is light brownish gray extremely gravelly 
coarse sandy loam. 
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Permeability is moderate to a depth of 50 inches and 
moderately rapid below that depth. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is 60 inches or more. A 
seasonal high water table is at a depth of 30 to 60 
inches in spring and early in summer. Runoff is slow, and 
the hazard of water erosion is slight except during 
periods of rare flooding. The hazard of soil blowing is 
moderate. 

This soil is used mainly for hay and pasture and as 
rangeland. 

This soil is poorly suited to cultivated crops because of 
the seasonal high water table and wetness. 

This soil is suited to hay and pasture. It is limited 
mainly by the seasonal high water table and the hazard 
of soil blowing. Wetness limits the choice of plants and 
the period of cutting or grazing and increases the risk of 
winterkill. Maintaining a good plant cover on this soil 
helps to control soil blowing. 

The potential plant community on this soil is mainly tall 
sedges, American mannagrass, slender wheatgrass, and 
prairie cordgrass. If the range is excessively grazed, the 
proportion of these plants decreases and the proportion 
of mat muhly, sedges, Baltic rush, and western 
wheatgrass increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, and annuals 
may invade. The potential plant community produces 
about 5,500 pounds of air-dry vegetation in years of 
above-normal precipitation and 4,500 pounds in years of 
below-normal precipitation. 

Mechanical treatment is limited because of the 
seasonal high water table and wetness. Grazing should 
be delayed until the soil has sufficiently dried and is firm 
enough to withstand trampling by livestock. 

This soil is well suited to windbreaks, but the seasonal 
high water table limits the choice of trees and shrubs to 
those that are water tolerant. Suitable trees for planting 
are Russian-olive, Siberian crabapple, green ash, 
Siberian elm, white willow, golden willow, plains 
cottonwood, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Tatarian honeysuckle, 
common chokecherry, lilac, skunkbush sumac, 
purpleosier willow, silver buffaloberry, and redosier 
dogwood. Summer fallow, cultivation for weed control, 
and adapted plants are needed to insure establishment 
and survival of seedlings. 

This soil is poorly suited to homesite development 
because of the seasonal high water table and the rare 
flooding. 

This map unit is in capability subclass IVw, 
nonirrigated, and in Subirrigated range site, 15- to 19- 
inch precipitation zone. 


83—Enbar-Nesda loams, 0 to 2 percent slopes. 
This map unit is on low terraces and flood plains in the 
western, central, and southern parts of the county. 
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Slopes commonly are 250 to 1,000 feet long. Elevation 
is 3,500 to 4,500 feet. The average annual precipitation 
is about 16 inches, the average annual air temperature is 
about 43 degrees F, and the average frost-free period is 
about 120 days. 

This unit is about 60 percent Enbar loam and 30 
percent Nesda loam. The Enbar soil is on plane side 
slopes, and the Nesda soil is on slight rises. 

Included in this unit are small areas of deep, well 
drained Sudworth soils. Also included are small areas of 
Nesda gravelly loam. Included areas make up about 10 
percent of the total acreage. 

The Enbar soil is deep and somewhat poorly drained. 
It formed in alluvium derived from mixed rock sources. 
Typically, the surface layer is dark gray loam about 3 
inches thick. The next layer is grayish brown loam about 
19 inches thick. The upper 7 inches of the underlying 
material is light brownish gray loam, the next 21 inches 
is gray loam stratified with fine sandy loam and clay 
loam, and the lower part to a depth of 60 inches or more 
is light brownish gray extremely gravelly coarse sandy 
loam. 

Permeability of the Enbar soil is moderate to a depth 
of 50 inches and moderately rapid below that depth. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is 60 inches or 
more. Α seasonal high water table is at a depth of 30 to 
60 inches. Runoff is slow, and the hazard of water 
erosion is slight except during periods of rare flooding. 
The hazard of soil blowing is moderate. 

The Nesda soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone and 
sandstone. Typically, the surface layer is dark grayish 
brown loam about 6 inches thick. The next layer is 
grayish brown loam about 8 inches thick. The upper 2 
inches of the underlying material is pale brown very 
gravelly loamy sand, and the lower part to a depth of 60 
inches or more is light brownish gray and grayish brown 
extremely gravelly sand. 

Permeability of the Nesda soil is rapid. Available water 
capacity is very low to low. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 36 inches. 
Runoff is slow, and the hazard of water erosion is slight 
except during periods of rare flooding. The hazard of soil 
blowing is moderate. 

The soils in this unit are used mainly for hay and 
pasture and as rangeland. 

These soils are poorly suited to cultivated crops 
because of the seasonal high water table and wetness. 
These soils are suited to hay and pasture. They are 

limited mainly by the seasonal high water table in the 
Enbar soil, the low to very low available water capacity 
of the Nesda soil, and the hazard of soil blowing. For 
best yields, it is necessary to use a seed mixture 
consisting of plants that tolerate the wetness of the 
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Enbar soil and plants that tolerate the droughtiness of 
the Nesda soil. Maintaining a good plant cover helps to 
control soil blowing. 

The potential plant community on the Enbar soil is 
mainly tall sedges, American mannagrass, slender 
wheatgrass, and prairie cordgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of mat muhly, sedges, 
Baltic rush, and western wheatgrass increases. If 
excessive grazing continues, plants such as Kentucky 
bluegrass, timothy, and annuals may invade. The 
potential plant community produces about 5,500 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 4,500 pounds in years of below-normal 
precipitation. 

The potential plant community on the Nesda soil is 
mainly western wheatgrass, needleandthread, plains 
muhly, and prairie junegrass. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of needieandthread, muttongrass, 
blue grama, and fringed sagewort increases. If excessive 
grazing continues, plants such as curlycup gumweed, 
broom snakeweed, perennial weeds, and annuals may 
invade. The potential plant community produces about 
1,800 pounds of air-dry vegetation in years of above- 
normal precipitation and 800 pounds in years of below- 
normal precipitation. 

Mechanical treatment is limited because of the 
seasonal high water table and wetness of the Enbar soil. 
Grazing should be delayed until the soil has dried 
sufficiently and is firm enough to withstand trampling by 
livestock. 

The Enbar soil is well suited to windbreaks, but the 
seasonal high water table limits the choice of trees and 
shrubs to those that are water tolerant. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, golden willow, plains 
cottonwood, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Tatarian honeysuckle, 
common chokecherry, lilac, skunkbush sumac, 
purpleosier willow, silver buffaloberry, and redosier 
dogwood. 

The Nesda soil is suited to windbreaks, but the low 
available water capacity limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. 

These soils are poorly suited to homesite development 
because of the high water table and the hazard of rare 
flooding. 

This map unit is in capability subclass IVw, 
nonirrigated. The Enbar soil is in Subirrigated range site, 
15- to 19-inch precipitation zone, and the Nesda soil is in 
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Shallow to Gravel range site, 15- to 19-inch precipitation 
zone. 


84—Ernem clay loam, 2 to 8 percent slopes. This 
shallow, well drained soil is on uplands in the eastern 
part of the county. It formed in residuum derived 
dominantly from hard sandstone. Slopes commonly are 
250 to 1,000 feet long. Elevation is 3,000 to 3,800 feet. 
The average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

Included in this unit are small areas of moderately 
deep Tanna soils in concave areas and shallow Delplain 
soils on ridges. 

Typically, the surface layer of this Ernem soil is grayish 
brown heavy loam about 3 inches thick. The next layer is 
grayish brown clay loam about 3 inches thick. The upper 
5 inches of the subsoil is brown very channery clay, and 
the lower 3 inches is brown extremely channery clay. 
Gray sandstone is at a depth of about 14 inches. Depth 
to sandstone ranges from 10 to 20 inches. 

Permeability is moderately slow. Available water 
capacity is very low. Effective rooting depth is 10 to 20 
inches. The average annual wetting depth where this soil 
is under native vegetation is 10 to 20 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

This soil is used as rangeland and for hay and pasture. 

This soil is poorly suited to cultivated crops because of 
the very low available water capacity and the shallow 
depth to bedrock. 

This soil is suited to hay and pasture. It is limited 
mainly by the very low available water capacity, low 
precipitation, and the hazards of soil blowing and water 
erosion. Seedbed preparation and planting on the 
contour or across the slope, where practical, help to 
control water erosion. Maintaining a good plant cover 
helps to control soil blowing and water erosion. Rotation 
grazing helps to maintain the quality of forage. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, western wheatgrass, plains 
muhly, and green needlegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of needleandthread, blue 
grama, prairie junegrass, and threadleaf sedge 
increases. If excessive grazing continues, plants such as 
red threeawn, annuals, and perennial weeds may invade. 
The potential plant community produces about 1,000 
pounds of air-dry vegetation in years of above-normal 
precipitation and 600 pounds in years of below-normal 
precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
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water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is poorly suited to windbreaks. It is limited 
mainly by the very low available water capacity. 

The main limitations for homesite development on this 
soil are moderately slow permeability, shallow depth to 
bedrock, shrink-swell potential, and potential frost action. 
The soil is severely limited for septic tank absorption 
fields because of the moderately slow permeability and 
shallow depth to bedrock. Cuts to level building sites can 
expose bedrock. Shrinking and swelling and frost action 
can damage roadbeds and road surfaces. Adequate 
drainage and the use of suitable fill material that is 
properly compacted can overcome these limitations. In 
the construction of basements or foundations for 
dwellings, the shrink-swell potential can be overcome by 
backfilling excavations with suitable material that has low 
shrink-swell potential. 

This map unit is in capability subclass VIs, 
nonirrigated, and in Shallow range site, 10- to 14-inch 
precipitation zone. 


85—Ernem very stony loam, 2 to 8 percent slopes. 
This shallow, well drained soil is on uplands in the 
eastern part of the county. It formed in residuum derived 
dominantly from hard sandstone. Slopes commonly are 
250 to 1,000 feet long. Elevation is 3,000 to 3,800 feet. 
The average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

Included in this unit are small areas of moderately 
deep Tanna soils in concave areas. 

Typically, the surface layer of this Ernem soil is grayish 
brown very stony loam about 3 inches thick. The next 
layer is grayish brown very stony loam about 3 inches 
thick. The upper 5 inches of the subsoil is brown very 
channery clay, and the lower 3 inches is brown 
extremely channery clay. Gray sandstone is at a depth of 
about 14 inches. Depth to sandstone ranges from 10 to 
20 inches. 

Permeability is moderately slow. Available water 
capacity is very low. Effective rooting depth is 10 to 20 
inches. The average annual wetting depth where this soil 
is under native vegetation is 10 to 20 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is slight. 

This soil is used as rangeland. 

This soil is poorly suited to cultivated crops and to hay 
and pasture because of the large stones in the surface 
layer, the very low available water capacity, and the 
shallow depth to bedrock. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, western wheatgrass, plains 
muhly, and green needlegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of needleandthread, blue 
grama, prairie junegrass, and threadleaf sedge 
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increases. If excessive grazing continues, plants such as 
red threeawn, annuals, and perennial weeds may invade. 
The potential plant community produces about 1,000 
pounds of air-dry vegetation in years of above-normal 
precipitation and 600 pounds in years of below-normal 
precipitation. 

This soil is not suited to mechanical treatment 
because of the large stones in the surface layer. The 
surface layer is susceptible to water erosion and soil 
blowing if it is disturbed or if the range is overgrazed. 

This soil is poorly suited to windbreaks. It is limited by 
stoniness and the very low available water capacity. 

The main limitations for homesite development on this 
soil are the moderately slow permeability, shallow depth 
to sandstone, shrink-swell potential, potential frost 
action, and content of rock fragments. The soil is 
severely limited for septic tank absorption fields because 
of the moderately slow permeability and shallow depth to 
sandstone. Cuts to level building sites can expose 

- sandstone. Shrinking and swelling and frost action can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. In the 
construction of basements or foundations for dwellings, 
the shrink-swell potential can be overcome by backfilling 
excavations with suitable material that has low shrink- 
swell potential. Removal of stones is needed when 
landscaping, particularly in areas used for lawns. 

This map unit is in capability subclass VIs, 
nonirrigated, and in Shallow range site, 10- to 14-inch 
precipitation zone. 


86—Ernem-Delplain-Tanna complex, 4 to 25 
percent slopes. This map unit is on uplands in the east- 
central part of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 3,000 to 3,800 feet. The 
average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

This unit is about 40 percent Ernem channery clay 
loam, 25 percent Delplain very channery clay loam, and 
20 percent Tanna clay loam. The Ernem soil is on plane 
side slopes, the Delplain soil is on ridges, and the Tanna 
soil is on plane and concave side slopes. 

Included in this unit are small areas of moderately 
deep Weingart soils on plane side slopes and small 
areas of Rock outcrop. The Weingart soils are salt- and 
alkali-affected. 

The Ernem soil is shallow and well drained. It formed 
in residuum derived dominantly from hard sandstone. 
Typically, the surface layer is grayish brown channery. 
clay loam about 3 inches thick. The next layer is grayish 
brown channery clay loam about 3 inches thick. The 
upper 5 inches of the subsoil is brown very channery 
clay, and the lower 3 inches is brown extremely 
channery clay. Gray sandstone is at a depth of about 14 
inches. Depth to sandstone ranges from 10 to 20 inches. 
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Permeability of the Ernem soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. The average annual wetting 
depth where this soil is under native vegetation is 10 to 
20 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The Deiplain soil is shallow and well drained. It formed 
in residuum derived dominantly from hard shale and 
sandstone. Typically, the surface layer is grayish brown 
very channery clay loam about 4 inches thick. The 
underlying material is grayish brown extremely channery 
clay loam about 14 inches thick. Light gray shale and 
sandstone are at a depth of about 18 inches. Depth to 
shale and sandstone ranges from 10 to 20 inches. 

Permeability of the Delplain soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. The average annual wetting 
depth where this soil is under native vegetation is 10 to 
20 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The Tanna soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
semiconsolidated shale interbedded with sandstone. 
Typically, the surface layer is grayish brown clay loam 
about 6 inches thick. The upper 6 inches of the subsoil 
is grayish brown silty clay, and the lower 15 inches is 
light grayish brown and gray silty clay loam. The 
substratum is light gray silty clay loam about 5 inches 
thick: Light gray shale and sandstone are at a depth of 
about 32 inches. Depth to shale and sandstone ranges 
from 20 to 40 inches. 

Permeability of the Tanna soil is slow. Available water 
capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 22 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is moderate. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of shallow depth to bedrock 
and the very low available water capacity of the Ernem 
and Delplain soils. 

The potential plant community on the Ernem soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
plains muhly, and green needlegrass. If the range is 


excessively grazed, the proportion of these plants 


decreases and the proportion of needleandthread, blue 
grama, prairie junegrass, and threadleaf sedge 
increases. If excessive grazing continues, plants such as 
red threeawn, annuals, and perennial weeds may invade. 
The potential plant community produces about 1,000 
pounds of air-dry vegetation in years of above-normal 
precipitation and 600 pounds in years of below-normal 
precipitation. 

The potential plant community on the Delplain soil is 
mainly western wheatgrass, bluebunch wheatgrass, 
prairie sandreed, and green needlegrass. If the range is 
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excessively grazed, the proportion of these plants 
decreases and the proportion of needleandthread, blue 
grama, prairie junegrass, and fringed sagewort increases. 
If excessive grazing continues, plants such as red 
threeawn, pricklypear, broom snakeweed, and annuals 
may invade. The potential plant community produces 
about 900 pounds of air-dry vegetation in years of 
above-normal precipitation and 300 pounds in years of 
below-normal precipitation. 

The potential plant community on the Tanna soil is 
mainly western wheatgrass, green needlegrass, 
bluebunch wheatgrass, and thickspike wheaigrass. If the 
range is excessively grazed, the proportion of these 
plants decreases and the proportion of plains reedgrass, 
blue grama, Sandberg bluegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, annuals, and 
clubmoss may invade. The potential plant community 
produces about 1,400 pounds of air-dry vegetation in 
years of above-normal. precipitation and 800 pounds in 
years of below-normal precipitation. 

These soils are poorly suited to mechanical treatment 
because of the shallow depth to bedrock in the Ernem 
and Delplain soils and the included areas of Rock 
outcrop. 

These soils are poorly suited to windbreaks. They are 
limited mainly by the very low available water capacity. 

The soils in this unit are poorly suited to homesite 
development. The main limitations are moderately slow 
and slow permeability, shallow and moderate depth to 
sandstone and shale, shrink-swell potential, potential 
frost action, and content of rock fragments. The soils are 
severely limited for septic tank absorption fields because 
of the moderately slow and slow permeability and 
shallow and moderate depth to sandstone and shale. 
Cuts to level building sites can expose sandstone and 
shale. Shrinking and swelling and frost action can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. In the 
construction of basements or foundations for dwellings, 
the shrink-swell potential can be overcome by backfilling 
excavations with suitable material that has low shrink- 
swell potential. Removal of pebbles and cobbles in 
disturbed areas is needed for best results when 
landscaping, particularly in areas used for lawns. 

This map unit is in capability subclass Vle, 
nonirrigated. The Ernem and Delplain soils are in 
Shallow range site, 10- to 14-inch precipitation zone, and 
the Tanna soil is in Clayey range site, 10- to 14-inch 
precipitation zone. 


87—Ethridge silty clay loam, 0 to 2 percent slopes. 
This deep, well drained soil is on terraces in the eastern 
and northern parts of the county. It formed in alluvium 
derived dominantly from shale and sandstone. Slopes 
commonly are more than 1,000 feet long. Elevation is 


93 


2,200 to 3,800 feet. The average annual precipitation is 
about 12 inches, the average annual air temperature is 
about 44 degrees F, and the average frost-free period is 
about 130 days. 

Included in this unit are small areas of deep Evanston 
soils. 

Typically, the surface layer of this Ethridge soil is 
grayish brown silty clay loam about 6 inches thick. The 


upper 10 inches of the subsoil is brown and light 


brownish gray silty clay, and the lower 15 inches is light 
brownish gray silty clay loam. The substratum to a depth 
of 60 inches or more is light brownish gray and light gray 
silty clay. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 22 inches. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is slight. 

This soil is used mainly for nonirrigated crops such as 
wheat, barley, and oats. It is also used for hay and 
pasture and as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation. Because precipitation 
is not sufficient for annual cropping, a cropping system 
that includes small grain and summer fallow is most 
suitable. Crop residue left on or near the surface helps 
to conserve moisture, increases the water intake rate, 
and improves tilth. Tillage should be kept to a minimum. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, bluebunch 
wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, annuals, and 
clubmoss may invade. The potential plant community 
produces about 1,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. 

This soil is well-suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, shrink-swell potential, and low 
soil strength. If the soil is used for septic tank absorption 
fields, the slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
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swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass IIIc, nonirrigated, 
and in Clayey range site, 10- to 14-inch precipitation 
zone. 


88—Ethridge silty clay loam, 2 to 8 percent slopes. 
This deep, well drained soil is on fans and terraces in 
the eastern and northern parts of the county. It formed in 
alluvium derived dominantly from shale and sandstone. 
Slopes commonly are more than 1,000 feet long. 
Elevation is 2,200 to 3,800 feet. The average annual 
precipitation is about 12 inches, the average annual air 
temperature is about 44 degrees F, and the average 
frost-free period is about 130 days. 

Included in this unit are small areas of deep Evanston 
soils. 

Typically, the surface layer of this Ethridge soil is 
grayish brown silty clay loam about 6 inches thick. The 
upper 10 inches of the subsoil is brown and light 
brownish gray silty clay, and the lower 15 inches is light 
brownish gray silty clay loam. The substratum to a depth 
of 60 inches or more is light brownish gray and light gray 
silty clay. 

Permeability is slow. Available water capacity is high. 

` Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 22 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is slight. 

This soil is used mainly for nonirrigated crops such as 
wheat, barley, and oats. It is also used for hay and 
pasture and as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazard of 
water erosion. Because precipitation is not sufficient for 
annual cropping, a cropping system that includes small 
grains and summer fallow is best. Minimum tillage, 
contour cultivation, grassed waterways, stripcropping, 
and growing sod crops such as hay and pasture help to 
control water erosion. Return of crop residue to the soil 
helps to maintain good tilth and improves the water 
intake rate. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, bluebunch 
wheatgrass and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, annuals, and 
clubmoss may invade. The potential plant community 
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produces about 1,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

Where clubmoss and blue grama are the dominant 
vegetation, pitting, furrowing, chiseling, or other 
mechanical treatment practices can be used to improve 
depleted rangeland. This soil is suitable for seeding to 
adapted grasses and forbs if the range is in poor 
condition. Seedbed preparation and planting on the 
contour or across the slope, where practical, conserve 
moisture and help to control water erosion. The surface 
layer is more susceptible to water erosion if it is 
disturbed or if the range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

This soil is suited to homesite development. The main 
limitations are slow permeability, shrink-swell potential, 
and low soil strength. If the soil is used for septic tank 
absorption fields, the slow permeability can be overcome 
by increasing the size of the absorption field. Shrinking 
and swelling and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 10- to 14-inch precipitation 
zone. 


89—Ethridge-Cabston complex, 2 to 8 percent 
slopes. This map unit is on fans and terraces in the 
eastern part of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 3,000 to 3,800 feet. The 
average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

This unit is about 60 percent Ethridge silty clay loam 
and about 30 percent Cabston clay loam. The Ethridge 
soil is on plane and concave side slopes, and the 
Cabston soil is on the higher convex side slopes of fans. 

Included in this unit is about 10 percent Cabston 
channery clay loam. “ 

The Ethridge soil is deep and well drained. It formed in 
alluvium derived dominantly from shale and sandstone. . 
Typically, the surface layer is grayish brown silty clay 
loam about 6 inches thick. The upper 10 inches of the 
subsoil is brown and light brownish gray silty clay, and 
the lower 15 inches is light brownish gray silty clay loam. 
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The substratum to a depth of 60 inches or more is light 
brownish gray and light gray silty clay. 

Permeability of the Ethridge soil is slow. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 22 inches. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is slight. 

The Cabston soil is deep and well drained. It formed in 
alluvium derived dominantly from shale and sandstone. 
Typically, the surface layer is grayish brown clay loam 
about 4 inches thick. The subsoil is grayish brown and 
light brownish gray very channery clay loam about 17 
inches thick. The substratum to a depth of 66 inches or 
more is light brownish gray very channery clay loam. 

Permeability of the Cabston soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 66 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is about 22 inches. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
moderate. 

The soils in this unit are used mainly for nonirrigated 
crops such as wheat, barley, and oats. They are also 
used for hay and pasture and as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by low precipitation and the hazards of 
water erosion and soil blowing. Because precipitation is 
not sufficient for annual cropping, a cropping system that 
includes small grains and summer fallow is best. 
Minimum tillage, contour cultivation, grassed waterways, 
stripcropping, and growing sod crops such as hay and 
pasture help to controi water erosion and soil blowing. 
Returning crop residue to the soil helps to maintain good 
tilth and improves the water intake rate. 

The potential plant community on these soils is mainly 
western wheatgrass, green needlegrass, bluebunch 
wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, annuals, and 
clubmoss may invade. The potential plant community 
produces about 1,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

Where clubmoss and blue grama are the dominant 
vegetation, pitting, furrowing, chiseling, or other 
mechanical treatment practices can be used to improve 
depleted rangeland. These soils are suitable for seeding 
to adapted grasses and forbs if the range is in poor 
condition. Seedbed preparation and planting on the 
contour or across the slope, where practical, conserve 
moisture and help to control water erosion. The surface 
layer is susceptible to water erosion and soil blowing if it 
is disturbed or if the range is overgrazed. 
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The Ethridge soil is well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 

The Cabston soil is suited to windbreaks, but the low 
to moderate available water capacity of the soil limits the 
growth of both trees and shrubs. Suitable trees for 
planting are Russian-olive, Siberian elm, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, western sandcherry, and skunkbush 
sumac. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. Planting on the 
contour helps to conserve moisture. 

The main limitations for homesite development on the 
soils in this unit are slow and moderately slow 
permeability, shrink-swell potential, and low soil strength. 
If the soils are used for septic tank absorption fields, the 
slow and moderately slow permeability can be overcome 
by increasing the size of the absorption field. Shrinking 
and swelling and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 10- to 14-inch precipitation 
zone. 


90— Evanston loam, 0 to 2 percent slopes. This 
deep, weli drained soil is on terraces and fans in the 
eastern part of the county. It formed in alluvium. Slopes 
commonly are more than 1,000 feet long. Elevation is 
2,600 to 3,400 feet. The average annual precipitation is 
about 12 inches, the average annual air temperature is 
about 44 degrees F, and the average frost-free period is 
about 130 days. 

Included in this unit are small areas of deep Chinook 
and Ethridge soils. 

Typically, the surface layer of this Evanston soil is 
grayish brown loam about 5 inches thick. The upper 9 
inches of the subsoil is brown and pale brown clay loam, 
and the lower 22 inches is light brownish gray loam. The 
substratum to a depth of 60 inches or more is light 
brownish gray loam stratified with fine sandy loam. 

Permeability is moderate. Available water capacity is 
high. Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 24 inches. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is moderate. 
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This soil is used mainly for nonirrigated crops such as 
wheat, barley, and oats. It is also used for hay and 
pasture and as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazard of soil 
blowing. Because precipitation is not sufficient for annual 
cropping, a cropping system that includes small grains 
and summer fallow is best. Stripcropping, tall grass 
barriers, field windbreaks, minimum tillage, stubble-mulch 
tillage, and growing sod crops such as hay and pasture 
help to control soil blowing. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, western wheatgrass, green 
needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, prairie junegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
pricklypear, perennial weeds, annuals, and clubmoss 
may invade. The potential plant community produces 
about 1,400 pounds of air-dry vegetation in years of 
above-normal precipitation and 800 pounds in years of 
below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are moderate permeability, potential frost action, and 
low soil strength. If the soil is used for septic tank 
absorption fields, the moderate permeability can be 
overcome by increasing the size of the absorption field. 
Frost action and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. 

This map unit is in capability subclass llle, nonirrigated, 
and in Silty range site, 10- to 14-inch precipitation zone. 


91—Evanston loam, 2 to 8 percent slopes. This 
deep, well drained soil is on terraces and fans in the 
eastern part of the county. It formed in alluvium. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 2,600 
to 3,400 feet. The average annual precipitation is about 
12 inches, the average annual air temperature is about 
44 degrees F, and the average frost-free period is about 
130 days. 
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Included in this unit are small areas of deep Ethridge 
soils. 

Typically, the surface layer of this Evanston soil is 
grayish brown loam about 5 inches thick. The upper 9 
inches of the subsoil is brown and pale brown clay loam, 
and the lower 22 inches is light brownish gray loam. The 
substratum to a depth of 60 inches or more is light 
brownish gray loam stratified with fine sandy loam. 

Permeability is moderate. Available water capacity is 
high. Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 24 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is moderate. 

This soil is used mainly for nonirrigated crops such as 
wheat, barley, and oats. It is also used for hay and 
pasture and as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazards of soil 
blowing and water erosion. Because precipitation is not ` 
sufficient for annual cropping, a cropping system that 
includes small grains and summer fallow is best. 
Minimum tillage, contour cultivation, grassed waterways, 
stripcropping, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 
Tall grass barriers trap snow, which increases the 
amount of moisture in the soil. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, western wheatgrass, green 
needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, prairie junegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
pricklypear, perennial weeds, annuals, and clubmoss 
may invade. The potential plant community produces 
about 1,400 pounds of air-dry vegetation in years of 
above-normal precipitation and 800 pounds in years of 
below-normal precipitation. 

Where clubmoss and blue grama are the dominant 
vegetation, pitting, furrowing, chiseling, or other 
mechanical treatment practices can. be used to improve 
depleted rangeland. This soil is suitable for seeding to 
adapted grasses and forbs if the range is in poor 
condition. Seedbed preparation and planting on the 
contour or across the slope, where practical, conserve 
moisture and help to control water erosion. The surface 
layer is susceptible to water erosion and soil blowing if it 
is disturbed or if the range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
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plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are moderate permeability, potential frost action, and 
low soil strength. If the soil is used for septic tank 
absorption fields, the moderate permeability can be 
overcome by increasing the size of the absorption field. 
Frost action and low. soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. 

This map unit is in capability subclass llle, nonirrigated, 
and in Silty range site, 10- to 14-inch precipitation zone. 


92—Fairfield clay loam, 0 to 2 percent slopes. This 
deep, well drained soil is on terraces in the central and 
western parts of the county. It formed in alluvium derived 
dominantly from limestone. Slopes commonly are more 
than 1,000 feet long. Elevation is 3,500 to 4,200 feet. 
The average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

Included in this unit are small areas of deep Judith 
soils on slight rises and deep Danvers soils on plane 
side slopes. 

Typically, the surface layer of this Fairfield soil is dark 
grayish brown clay loam about 6 inches thick. The 
subsoil is brown silty clay loam about 3 inches thick. The 
upper 32 inches of the substratum is light gray and white 
silty clay loam, and the lower part to a depth of 60 
inches or more is brownish yellow very gravelly sandy 
loam. 

Permeability is moderately slow to a depth of about 43 
inches and moderately rapid below that depth. Available 
water capacity is moderate to high. Effective rooting 
depth is 60 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
30 inches. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazard of soil 
blowing. Stripcropping, tall grass barriers, field 
windbreaks, minimum tillage, stubble-mulch tillage, and 
growing sod crops such as hay and pasture help to 
control soil blowing. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
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produces about 2,300 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,700 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 


` the range is overgrazed. 


This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are moderately slow permeability, shrink-swell 
potential, and low soil strength. If the soil is used for 
septic tank absorption fields, the moderately slow 
permeability can be overcome by increasing the size of 
the absorption field. Shrinking and swelling and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


93—Fairfield-Danvers clay loams, 0 to 2 percent 
slopes. This map unit is on terraces in the western part 
of the county. Slopes commonly are more than 1,000 
feet long. Elevation is 3,500 to 4,200 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

This unit is about 60 percent Fairfield clay loam and 
30 percent Danvers clay loam. The Fairfield soil is on 
plane side slopes, and the Danvers soil is in slightly 
concave areas. 

Included in this unit is about 10 percent Judith soils on 
slightly convex rises. 

The Fairfield soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 6 
inches thick. The subsoil is brown silty clay loam about 3 
inches thick. The upper 32 inches of the substratum is 
light gray and white silty clay loam, and the lower part to 
a depth of 60 inches or more is brownish yellow very 
gravelly sandy loam. 

Permeability of the Fairfield soil is moderately slow to 
a depth οἱ about 43 inches and moderately rapid below 
that depth. Available water capacity is moderate to high. 
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Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 30 inches. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is moderate. 

The Danvers soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 2 
inches thick. The next layer is dark grayish brown silty 
clay loam about 2 inches thick. The upper 10 inches of 
the subsoil is brown silty clay, and the lower 3 inches is 
grayish brown clay. The upper 10 inches of the 
substratum is light yellowish brown clay, the next 17 
inches is very pale brown clay loam, and the lower part 
to a depth of 60 inches or more is very pale brown 
gravelly clay loam. 

Permeability of the Danvers soil is slow to a depth of 
44 inches and moderately slow below this depth. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 26 
inches. Runoff is slow, and the hazard of water erosion 
is slight. The hazard of soil blowing is moderate. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by low precipitation and the hazard of 
soil blowing. Stripcropping, tall grass barriers, field 
windbreaks, minimum tillage, stubble-mulch tillage, and 
growing sod crops such as hay and pasture help to 
control soil blowing. 

The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,300 pounds of air-dry vegetation in 
years ot above-normal precipitation and 1,700 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. The 
surface layer is susceptible to soil blowing if it is 
disturbed or if the range is overgrazed. 

These soils are well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 


Soil survey 


The main limitations for homesite development on the 
soils in this unit are moderately slow and slow 
permeability, shrink-swell potential, and low soil strength. 
If the soils are used for septic tank absorption fields, the 
moderately slow and slow permeability can be overcome 
by increasing the size of the absorption field. Shrinking 
and swelling and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


94—Fairfield-Danvers clay loams, 2 to 4 percent 
slopes. This map unit is on terraces in the western part 
of the county. Slopes commonly are 250 to 1,000 feet 
long. Elevation is 3,500 to 4,200 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

This unit is about 45 percent Fairfield clay loam and 
40 percent Danvers clay loam. The Fairfield soil is on 
plane and convex side slopes, and the Danvers soil is in 
slightly concave areas. 

included in this unit are small areas of deep Judell and 
Judith soils in convex areas. Included areas make up 
about 15 percent of the total acreage. 

The Fairfield soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 6 
inches thick. The subsoil is brown silty clay loam about 3 
inches thick. The upper 32 inches of the substratum is 
light gray and white silty clay loam, and the lower part to 
a depth of 60 inches or more is brownish yellow very 
gravelly sandy loam. 

Permeability of the Fairfield soil is moderately slow to 
a depth of about 43 inches and moderately rapid below 
that depth. Available water capacity is moderate to high. 
Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 30 inches. Runoff is slow, and 
the hazard of water erosion is moderate. The hazard of 
Soil blowing is moderate. 

The Danvers soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 2 
inches thick. The next layer is dark grayish brown silty 
clay loam about 2 inches thick. The upper 10 inches of 
the subsoil is brown silty clay, and the lower 3 inches is 
grayish brown light clay. The upper 10 inches of the 
substratum is light yellowish brown clay, the next 17 
inches is very pale brown clay loam, and the lower part 
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to a depth of 60 inches or more is very pale brown 
gravelly clay loam. 

Permeability of the Danvers soil is slow to a depth of 
44 inches and moderately slow below this depth. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 26 
inches. Runoff is slow, and the hazard of water erosion 
is moderate. The hazard of soil blowing is moderate. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by low precipitation and the hazards of 
water erosion and soil blowing. Stripcropping, tall grass 
barriers, field windbreaks, minimum tillage, stubble-mulch 
tillage, grassed waterways, and growing sod crops such 
as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,300 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,700 pounds in 
years of below-normal precipitation. 

These soils are suitable for. seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

These soils are well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on the 
soils in this unit are moderately slow and slow 
permeability, shrink-swell potential, and low soil strength. 
If the soils are used for septic tank absorption fields, the 
moderately slow and slow permeability can be overcome 
by increasing the size of the absorption field. Shrinking 
and swelling and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
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basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


95—Fairfield-Judell clay loams, 0 to 2 percent 
slopes. This map unit is on terraces in the western part 
of the county. Slopes commonly are more than 1,000 
feet long. Elevation is 3,500 to 4,200 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

This unit is about 50 percent Fairfield clay loam and 
30 percent Judell clay loam. The Fairfield soil is on plane 
side slopes, and the Judell soil is on slight rises. 

Included in this unit are about 10 percent deep Judith 
soils on slight rises and 10 percent deep Danvers soils 
on plane and concave side slopes. 

The Fairfield soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 6 
inches thick. The subsoil is brown silty clay loam about 3 
inches thick. The upper 32 inches of the substratum is 
light gray and white silty clay loam, and the lower part to 
a depth of 60 inches or more is brownish yellow very 
gravelly sandy loam. 

Permeability of the Fairfield soil is moderately slow to 
a depth of about 43 inches and moderately rapid below 
that depth. Available water capacity is moderate to high. 
Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 30 inches. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is moderate. 

The Judell soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 7 
inches thick. The subsoil is pale brown and very pale 
brown clay loam about 20 inches thick. The upper 26 
inches of the substratum is very pale brown loam, and 
the lower part to a depth of 66 inches or more is pale 
brown extremely gravelly loam. 

Permeability of the Judell soil is moderate to a depth 
of 53 inches and moderately rapid below that depth. 
Available water capacity is high. Effective rooting depth 
is about 66 inches. The average annual wetting depth 
where this soil is under native vegetation is about 30 
inches. Runoff is slow, and the hazard of water erosion 
is slight. The hazard of soil blowing is high. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by low precipitation and the hazard of 


soil blowing. Stripcropping, tall grass barriers, field 
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windbreaks, minimum tillage, stubble-mulch tillage, and 
growing sod crops such as hay and pasture help to 
control soil blowing. 

The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,300 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,700 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. The 
surface layer is susceptible to water erosion and soil 
blowing if it is disturbed or if the range is overgrazed. 

These soils are well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on the 
soils in this unit are moderately slow to moderate 
permeability, shrink-swell potential, and low soil strength. 
If the soils are used for septic tank absorption fields, the 
moderately slow to moderate permeability can be 
overcome by increasing the size of the absorption field. 
Shrinking and swelling and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


96—Fairfield-Judell clay loams, 2 to 8 percent 
slopes. This map unit is on terraces and fans in the 
western part of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 3,500 to 4,200 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 50 percent Fairfield clay loam and 
40 percent Judell clay loam. The Fairfield soil is on plane 
side slopes, and the Judell soil is on ridges. 

Included in this unit is about 10 percent deep Judith 
soils on ridges. 


Soil survey 


The Fairfield soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 6 
inches thick. The subsoil is brown silty clay loam about 3 
inches thick. The upper 32 inches of the substratum is 
light gray and white silty clay loam, and the lower part to 
a depth of 60 inches or more is brownish yellow very 
gravelly sandy loam. 

Permeability of the Fairfield soil is moderately slow to 
a depth of about 43 inches and moderately rapid below 
that depth. Available water capacity is moderate to high. 
Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 30 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is moderate. 

The Judell soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 7 
inches thick. The subsoil is pale brown and very pale 
brown clay loam about 20 inches thick. The upper 26 
inches of the substratum is very pale brown loam, and 
the lower part to a depth of 66 inches or more is pale 
brown extremely gravelly loam. 

Permeability of the Judell soil is moderate to a depth 
of 53 inches and moderately rapid below that depth. 
Available water capacity is high. Effective rooting depth 
is about 66 inches. The average annual wetting depth 
where this soil is under native vegetation is about 30 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is high. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by low precipitation and the hazards of 
soil blowing and water erosion. Minimum tillage, contour 
cultivation, grassed waterways, stripcropping, and 
growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. 

The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,300 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,700 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
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susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

These soils are well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on the 
soils in this unit are moderately slow to moderate 
permeability, shrink-swell potential, and low soil strength. 
If the soils are used for septic tank absorption fields, the 
moderately slow to moderate permeability can be 
overcome by increasing the size of the absorption field. 
Shrinking and swelling and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements. or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass ille, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


97—Farnuf loam, 0 to 4 percent slopes. This deep, 
well drained soil is on fans and terraces in the central 
and western parts of the county. It formed in alluvium. 
Slopes commonly are 250 to 1,000 feet long. Elevation 
is 3,500 to 4,000 feet. The average annual precipitation 
is about 16 inches, the average annual air temperature is 
about 43 degrees F, and the average frost-free period is 
about 120 days. 

Included in this unit are small areas of deep Shambo 
soils on fans. 

Typically, the surface layer of this Farnuf loam is 
grayish brown loam about 5 inches thick. The upper 7 
inches of the subsoil is brown clay loam, and the lower 9 
inches is light brownish gray clay loam. The upper 18 
inches of the substratum is light brownish gray loam, and 
the lower part to a depth of 64 inches or more is light 
yellowish brown clay loam. 

Permeability is moderate. Available water capacity is 
high. Effective rooting depth is about 64 inches. The 
average annual wetting depth where this soil is under 
native vegetation is about 30 inches. Runoff is slow, and 
the hazard of water erosion is moderate. The hazard of 
soil blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazards of 


101 


water erosion and soil blowing. Soil blowing and water 
erosion can be controlled by stripcropping, tall grass 
barriers, field windbreaks, minimum tillage, stubble-mulch 
tillage, grassed waterways, and growing sod crops such 
as hay and pasture. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green neediegrass, western 
wheatgrass, and needleandthread. If the range is 
excessively grazed, the proportion of some of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, Sandberg bluegrass, and 
blue grama increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, clubmoss, 
and perennial weeds may invade. The potential plant 
community produces about 1,800 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,000 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are moderate permeability and potential frost action. 
If the soil is used for septic tank absorption fields, the 
moderate permeability can be overcome by increasing 
the size of the absorption field. Frost action can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome this limitation. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


98—Farnuf loam, 4 to 8 percent slopes. This deep, 
well drained soil is on fans and terraces in the central 
and western parts of the county. It formed in alluvium. 
Slopes commonly are 250 to 1,000 feet long. Elevation 
is 3,500 to 4,000 feet. The average annual precipitation 
is about 16 inches, the average annual air temperature is 
about 43 degrees F, and the average frost-free period is 
about 120 days. 

Included in this unit are small areas of deep Shambo 
soils on fans. 

Typically, the surface layer of this Farnuf soil is grayish 
brown loam about 5 inches thick. The upper 7 inches of 
the subsoil is brown clay loam, and the lower 9 inches is 
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light brownish gray clay loam. The upper 18 inches of 
the substratum is light brownish gray loam, and the lower 
part to a depth of 64 inches or more is light yellowish 
brown clay loam. 

Permeability is moderate. Available water capacity is 
high. Effective rooting depth is about 64 inches. The 
average annual wetting depth where this soil is under 
native vegetation is about 30 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazards of 
water erosion and soil blowing. Minimum tillage, contour 
cultivation, grassed waterways, stripcropping, and 
growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, Sandberg bluegrass, and 
blue grama increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, clubmoss, 
and perennial weeds may invade. The potential plant 
community produces about 1,800 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,000 pounds in years of below-normal precipitation. 

Where clubmoss and blue grama are the dominant 
vegetation, pitting, furrowing, chiseling, or other 
mechanical treatment practices can be used to improve 
depleted rangeland. This soil is suitable for seeding to 
adapted grasses and forbs if the range is in poor 
condition. Seedbed preparation and planting on the 
contour or across the slope, where practical, conserve 
moisture and help to control water erosion. The surface 
layer is susceptible to water erosion and soil blowing if it 
is disturbed or if the range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
soil are moderate permeability and potential frost action. 
If the soil is used for septic tank absorption fields, the 
moderate permeability can be overcome by increasing 
the size of the absorption field. Frost action can damage 
roadbeds and road surfaces. Adequate drainage and the 
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use of suitable fill material that is properly compacted 
can overcome this limitation. 

This map unit is in capability subclass llle, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


99—Farnuf loam, 8 to 15 percent slopes. This deep, 
well drained soil is on fans and foot slopes in the central 
and western parts of the county. It formed in alluvium. 
Slopes commonly are 250 to 1,000 feet long. Elevation 
is 3,500 to 4,500 feet. The average annual precipitation 
is about 16 inches, the average annual air temperature is 
about 43 degrees F, and the average frost-free period is 
about 120 days. 

Included in this unit are small areas of deep Shambo 
soils on convex slopes and small areas of moderately 
deep Reeder soils on uplands. 

Typically, the surface layer of this Farnuf soil is grayish 
brown loam about 5 inches thick. The upper 7 inches of 
the subsoil is brown clay loam, and the lower 9 inches is 
light brownish gray clay loam. The upper 18 inches of 
the substratum is light brownish gray loam, and the lower 
part to a depth of 64 inches or more is light yellowish 
brown clay loam. 

Permeability is moderate. Available water capacity is 
high. Effective rooting depth is about 64 inches. The 
average annual wetting depth where this soil is under 
native vegetation is about 30 inches. Runoff is medium, 
and the hazard of water erosion is high. The hazard of 
Soil blowing is moderate. 

This soil is used mainly for hay and pasture and as 
rangeland. It is also used for nonirrigated crops such as 
wheat, barley, and oats. 

This soil is suited to nonirrigated crops. It is limited 
mainly by the hazards of water erosion and soil blowing. 
Minimum tillage, contour cultivation, grassed waterways, 
stripcropping, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and needleandthread. If the range is 
excessively grazed, the proportion of some of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, Sandberg bluegrass, and 
blue grama increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, clubmoss, 
and perennial weeds may invade. The potential plant 
community produces about 1,800 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,000 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 
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This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
soil are moderate permeability and potential frost action. 
If the soil is used for septic tank absorption fields, the 
moderate permeability can be overcome by increasing 
the size of the absorption field. Slope is a concern in 
installing septic tank absorption fields. Absorption lines 
should be installed on the contour. Frost action can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome this limitation. 

This map unit is in capability subclass ΙΝΘ, 
nonirrigated, and in Silty range site, 15- to 19-inch 
precipitation zone. 


100—Fergus clay loam, 0 to 2 percent slopes. This 
deep, well drained soil is on terraces and fans. It formed 
in alluvium. Slopes commonly are more than 1,000 feet 
long. Elevation is 3,600 to 4,500 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

Included in this unit are small areas of deep Terrad 
soils in concave areas and deep Twin Creek soils in the 
higher lying areas on fans. 

Typically, the surface layer of this Fergus soil is brown 
clay loam about 6 inches thick. The upper 2 inches of 
the subsoil is reddish brown clay loam, the next 13 
inches is reddish brown clay, and the lower 5 inches is 
brown clay loam. The substratum to a depth of 60 inches 
or more is reddish brown and light brown silty clay loam. 

Permeability is moderately slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 28 inches. Runoff is 
slow, and the hazard of water erosion is slight. The 
hazard of soil blowing is moderate. 

This soil is used mainly for nonirrigated crops such as 
wheat, barley, and oats. It is also used for hay and 
pasture and as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazard of soil 
blowing. Stripcropping, tall grass barriers, field 
windbreaks, minimum tillage, stubble-mulch tillage, and 
growing sod crops such as hay and pasture help to 
control soil blowing. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
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wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,800 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are moderately slow permeability, shrink-swell 
potential, potential frost action, and low soil strength. If 
the soil is used for septic tank absorption fields, the 
moderately slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling, frost action, and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclasses llle, 
nonirrigated. It is in Clayey range site, 15- to 19-inch 
precipitation zone. 


101—Fergus clay loam, 2 to 8 percent slopes. This 
deep, well drained soil is on fans and terraces in the 
central part of the county. It formed in alluvium. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 3,600 
to 4,500 feet. The average annual precipitation is about 
16 inches, the average annual air temperature is about 
43 degrees F, and the average frost-free period is about 
120 days. 

Included in this unit are small areas of deep Twin 
Creek soils in the higher lying areas on some fans. 

Typically, the surface layer of this Fergus soil is brown 
clay loam about 6 inches thick. The upper 2 inches of 
the subsoil is reddish brown clay loam, the next 13 
inches is reddish brown clay, and the lower 5 inches is 
brown clay loam. The substratum to a depth of 60 inches 
or more is reddish brown and light brown silty clay loam. 
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Permeability is moderately slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 28 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

This soil is used mainly for nonirrigated crops such as 
wheat, barley, and oats. It is also used for hay and 
pasture and as rangeland. 

This soil is limited for nonirrigated crops mainly by low 
precipitation and the hazards of soil blowing and water 
erosion. Minimum tillage, contour cultivation, grassed 
waterways, stubble-mulch tillage, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,400 pounds οἱ air-dry vegetation in 
years of above-normal precipitation and 1,800 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are moderately slow permeability, shrink-swell 
potential, potential frost action, and low soil strength. If 
the soil is used for septic tank absorption fields, the 
moderately slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling, frost action, and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 
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This map unit is in capability subclasses llle, 
nonirrigated. It is in Clayey range site, 15- to 19-inch 
precipitation zone. 


102—Firada-Sheege-Rock outcrop complex, 25 to 
60 percent slopes. This map unit is on uplands and 
mountains in the southern part of the county. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 4,800 
to 8,500 feet. The average annual precipitation is about 
22 inches, the average annual air temperature is about 
40 degrees F, and the average frost-free period is about 
60 days. 

This unit is about 35 percent Firada cobbly clay loam, 
25 percent Sheege stony loam, and 25 percent Rock 
outcrop. The Firada soil is in plane and convex areas on 
mountainsides, the Sheege soil is on mountaintops and 
in convex areas on mountainsides, and Rock outcrop is 
on ridgetops and cliffs on mountainsides. 

Included in this unit are small areas of deep Whitore 
soils and moderately deep Skaggs soils. The Whitore 
soils formed under forest vegetation, and the Skaggs 
soils formed under grassland vegetation. Also included 
are small areas of talus below Rock outcrop on ridges. 
Included areas make up about 15 percent of the total 
acreage. 

The Firada soil is moderately deep and well drained. It 
formed in residuum and colluvium derived dominantly 
from fractured hard limestone. Typically, the surface is 
covered by a mat of forest litter consisting of needles 
and twigs about 1 1/2 inch thick. The surface layer is 
light gray cobbly clay loam about 3 inches thick. The 
subsoil is brown and pale brown very cobbly clay loam 
about 14 inches thick. The substratum is light brownish 
gray extremely flaggy clay loam about 8 inches thick. 
Limestone is at a depth of 25 inches. Depth to limestone 
ranges from 20 to 40 inches. 

Permeability of the Firada soil is moderate. Available 
water capacity is very low. Effective rooting depth is 20 
to 40 inches. The average annual wetting depth where 
this soil is under native vegetation is 20 to 40 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 

The Sheege soil is shallow and well drained. It formed 
in residuum derived dominantly from fractured hard 
limestone. Typically, the surface layer is dark gray stony 
loam about 6 inches thick. The underlying material is 
pale brown very channery loam about 6 inches thick. 
Limestone is at a depth of about 12 inches. Depth to 
limestone ranges from 10 to 20 inches. 

Permeability of the Sheege soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is slight. 

Rock outcrop is ledges and escarpments of limestone. 

The soils in this unit are used as rangeland. 


Fergus County, Montana 


These soils are poorly suited to crops and to hay and 
pasture because of steepness of slope and rough 
topography. 

The potential plant community on the Sheege soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
bearded wheatgrass, and Columbia needlegrass. If the 
range is excessively grazed, the proportion of these 
plants decreases and the proportion of Idaho fescue, big 
sagebrush, Sandberg bluegrass, and eriogonum 
increases. If excessive grazing continues, plants such as 
broom snakeweed, perennial forbs, and annuals may 
invade. The potential plant community produces about 
1,200 pounds of air-dry vegetation in years of above- 
normal precipitation and 700 pounds in years of below- 
normal precipitation. 

The Firada soil is forested. It is poorly suited to 
livestock grazing. The potential native understory 
vegetation is dominated by Oregon-grape, white spirea, 
common snowberry, blue huckleberry, heartleaf arnica, 
twinflower, northern bedstraw, common pipsissewa, 
feather solomonseal, and clematis. The understory 
provides limited amounts of forage for livestock. 
Steepness of slope adversely affects the distribution and 
management of livestock. 

The Firada soil is suited to the production of Douglas- 
fir.and white spruce. The site index is about 36 for 
Douglas-fir and 27 for white spruce. At the culmination of 
the mean annual increment (CMAI), the Firada soil can 
produce 45 cubic feet, or 140 board feet, of Douglas-fir 
and 40 cubic feet, or 120 board feet (Scribner rule), of 
white spruce per acre per year. Potential production is 
estimated for an even-aged, fully stocked stand of trees. 

The hazard of erosion is moderate, equipment 
limitations are moderate, seedling mortality is slight, plant 
competition is severe, and the hazard of windthrow is 
moderate. 

The main limitations of the Firada soil for management 
of timber are steepness of slope, depth to bedrock, and 
very low available water capacity. Where slopes are 45 
to 60 percent, the kind of equipment that can be used 
effectively is limited. Line skidding of logs should be 
considered for the steeper slopes. Competition from 
understory vegetation and very low available water 
capacity make establishment of tree seedlings difficult. 
Minimizing the risk of erosion while harvesting timber is 
essential. Where slopes are 25 to 60 percent, 
maintaining adequate plant cover on the disturbed areas 
and using sediment filter strips of undisturbed vegetation 
along streams reduce soil erosion and problems of water 
quality. 

Rock outcrop and the nature of the Firada soil make 
harvesting of timber and other forest management 
practices very difficult. This unit is not suited to road 
construction. 

The soils in this unit are poorly suited to homesite 
development because of steepness of slope and the 
moderate and shallow depth to limestone. 
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This map unit is in capability subclass Vile, 
nonirrigated. The Sheege soil is in Shallow range site, 
20- to 24-inch precipitation zone, and the Firada soil is in 
woodland suitability group 6f1. 


103—Flasher-Tally-Rock outcrop complex, 25 to 45 
percent slopes. This map unit is on uplands in the 
northwestern part of the county (fig. 5). Slopes 
commonly are 250 to 1,000 feet long. Elevation is 3,400 
to 4,500 feet. The average annual precipitation is about 
16 inches, the average annual air temperature is about 
43 degrees F, and the average frost-free period is about 
120 days. 


Figure 5.— Typical area of Flasher-Tally-Hock outcrop 
complex, 25 to 45 percent slopes, along the 
Judith River Breaks. 
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This unit is about 30 percent Flasher loamy fine sand, 
30 percent Tally sandy loam, and 25 percent Rock 
outcrop. The Flasher soil is in convex areas above rock 
ledges, and the Tally soil is on foot slopes below the 
rock ledges. Rock outcrop consists of sandstone ledges. 

Included in this unit are small areas of shallow Cabba 
and Wayden soils and moderately deep Doney soils on 
convex side slopes. Also included are small areas of 
Flasher and Tally soils that have slopes of more than 45 
percent and areas of Rock outcrop. Included areas make 
up about 15 percent of the total acreage. 

The Flasher soil is shallow and somewhat excessively 
drained. It formed in residuum derived dominantly from 
weakly consolidated, sandy sedimentary beds. Typically, 
the surface layer is brown loamy fine sand about 11 
inches thick. The underlying material is very pale brown 
loamy fine sand about 5 inches thick. Pale yellow 
sedimentary beds are at a depth of about 16 inches. 
Depth to sedimentary beds ranges from 10 to 20 inches. 

Permeability of the Flasher soil is rapid. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium, and the hazard of water erosion is 
high. The hazard of soil blowing is high. 

The Tally soil is deep and well drained. It formed in 
alluvium derived dominantly from sandstone. Typically, 
the surface layer is brown sandy loam about 6 inches 
thick. The subsoil is brown and pale brown fine sandy 
loam about 26 inches thick. The substratum to a depth 
of 60 inches or more is very pale brown loamy fine sand. 

Permeability of the Tally soil is moderately rapid to a 
depth of 32 inches and rapid below that depth. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 36 inches. 
Runoff is medium, and the hazard of water erosion is 
high. The hazard of soil blowing is high. 

Rock outcrop consists of exposures of sandstone on 
ledges and escarpments. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Flasher soil is 
mainly prairie sandreed, western wheatgrass, little 
bluestem, and plains muhly. If the range is excessively 
grazed, the proportion of these plants decreases and the 
proportion of needleandthread, threadleaf sedge, blue 
grama, and fringed sagewort increases. If excessive 
grazing continues, plants such as red threeawn, annuals, 
and perennial weeds may invade. The potential plant 
community produces about 1,500 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,000 pounds in years of below-normal precipitation. 
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The potential plant community on the Tally soil is 
mainly prairie sandreed, needleandthread, western 
wheatgrass, and little bluestem. If the range is 
excessively grazed, the proportion of some of these 
plants decreases and the proportion of needleandthread, 
sand dropseed, blue grama, and western wheatgrass 
increases. If excessive grazing continues, plants such as 
horseweed fleabane, needleleaf sedge, red threeawn, 
and perennial weeds may invade. The potential plant 
community produces about 1,600 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,200 pounds in years of below-normal precipitation. 

The surface layer is susceptible to water erosion and 
soil blowing if it is disturbed or if the range is overgrazed. 
These soils are not suited to mechanical treatment 
because of slope and rough topography. 

These soils are not suited to windbreaks. They are 
limited mainly by slope. 

The soils in this unit are poorly suited to homesite 
development because of the steepness of slope. 

This map unit is in capability subclass Vile, 
nonirrigated. The Flasher soil is in Shallow range site, 
15- to 19-inch precipitation zone, and the Tally soil is in 
Sandy range site, 15- to 19-inch precipitation zone. 


104—Floweree silt loam, 2 to 8 percent slopes. 
This deep, well drained: soil is on fans and terraces in 
the northern part of the county. It formed in alluvial and 
eolian material. Slopes commonly are 250 to 1,000 feet 
long. Elevation is 3,000 to 3,800 feet. The average 
annual precipitation is about 12 inches, the average 
annual air temperature is about 44 degrees F, and the 
average frost-free period is about 130 days. 

Included in this unit are small areas of deep Ethridge 
soils on concave slopes. 

Typically, the surface layer of this Floweree soil is 
grayish brown silt loam about 7 inches thick. The subsoil 
is grayish brown silt loam about 29 inches thick. The 
upper 9 inches of the substratum is light olive brown silt 
loam, and the lower part to a depth of 60 inches or more 
is light olive brown silt loam stratified with very fine 
sandy loam. 

Permeability is moderately slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 24 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazards of 
water erosion and soil blowing. Because precipitation is 
not sufficient for annual cropping, a cropping system that 
includes small grains and summer fallow is best. 
Minimum tillage, contour cultivation, grassed waterways, 
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stripcropping, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 
Tall grass barriers trap snow, which increases the 
amount of moisture in the soil. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, western wheatgrass, green 
needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, prairie junegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
pricklypear, perennial weeds, annuals, and clubmoss 
may invade. The potential plant community produces 
about 1,400 pounds of air-dry vegetation in years of 
above-normal precipitation and 800 pounds in years of 
below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are moderately slow permeability, shrink-swell 
potential, potential frost action, and low soil strength. If 
the soil is used for septic tank absorption fields, the 
moderately slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling, frost action, and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-sweli potential. 

This map unit is in capability subclass ille, nonirrigated, 
and in Silty range site, 10- to 14-inch precipitation zone. 


105—Fluvaquentic Haplaquolls, nearly level. These 
deep, poorly drained soils are on flood plains in the 
western and southern parts of the county. They formed 
in alluvium. Slope is 0 to 2 percent. Slopes commonly 
are 250 to 1,000 feet long. Elevation is 2,700 to 4,700 
feet. The average annual precipitation is about 16 
inches, the average annual air temperature is about 43 
degrees F, and the average frost-free period is about 
120 days. 
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Included in this unit are small areas of well drained 
soils on fans. 

These dark grayish brown soils range from loam to 
clay throughout. In some areas these soils have a very 
gravelly or extremely gravelly substratum below a depth 
of 20 inches. . 

Permeability of Fluvaquentic Haplaquolls is variable, 
ranging from slow to moderate. Available water capacity 
is moderate to high. Effective rooting depth is limited by 
a seasonal high water table that is at a depth of 1 foot to 
3 feet from spring to early in summer. The average 
annual wetting depth where these soils are under native 
vegetation is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight except during periods of 
occasional flooding. The hazard of soil blowing is slight. 

These soils are used as rangeland. They are poorly 
suited to crops and to hay and pasture because of 
wetness and the hazard of flooding. 

The potential plant community on these soils is mainly 
tall sedges, American mannagrass, slender wheatgrass, 
and prairie cordgrass. If the range is excessively grazed, 
the proportion of these plants decreases and.the 
proportion of mat muhly, sedges, Baltic rush, and 
western wheatgrass increases. If excessive grazing 
continues, plants such as Kentucky bluegrass, timothy, 
and annuals may invade. The potential plant community 
produces about 5,500 pounds of air-dry vegetation in 
years of above-normal precipitation and 4,000 pounds in 
years of below-normal precipitation. 

Mechanical treatment is limited on these soils because 
of susceptibility to flooding and the hazard of water 
erosion during floods. Grazing should be delayed until 
the soils have dried sufficiently and are firm enough to 
withstand trampling by livestock. 

These soils are poorly suited to windbreaks because 
of the seasonal high water table, which is at a depth of 
12 to 36 inches during most of the growing season. 

The hazard of occasional flooding and the seasonal 
high water table make homesite development on these 
soils impractical. 

This map unit is in capability subclass Vw, nonirrigated, 
and in Subirrigated range site, 15- to 19-inch 
precipitation zone. 


106—Frazer silty clay loam. This deep, well drained 
soil is on flood plains in the southern and western parts 
of the county. It formed in alluvium derived from mixed 
rock sources. Slope is 0 to 2 percent. Slopes commonly 
are more than 1,000 feet long. Elevation is 3,000 to 
4,000 feet. The average annual precipitation is about 16 
inches, the average annual air temperature is about 43 
degrees F, and the average frost-free period is about 
120 days. 

Included in this unit are small areas of deep Korchea 
soils. Also included are small areas of Frazer soils that 
have a loam and silty clay surface layer. 


108 


Typically, the surface layer of this Frazer soil is grayish 
brown silty clay loam about 6 inches thick. The upper 16 
inches of the underlying material is grayish brown silty 
clay loam, the next 12 inches is grayish brown silty clay, 
and the lower part to a depth of 60 inches or more is 
grayish brown silty clay loam. 

; Permeability is slow. Available water capacity is high. 
Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 22 inches. Runoff is slow, and 
the hazard of water erosion is slight except during rare 
periods of flooding. The hazard of soil blowing is 
moderate. 

This soil is used mainly for hay and pasture. It is also 
used as rangeland and for nonirrigated crops such as 
wheat, barley, and oats. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the hazards of soil blowing and 
flooding. Soil biowing can be reduced by returning crop 
residue to the soil and practicing minimum tillage. 
Growing sod crops such as hay and pasture also helps 
to control soil blowing and reduces water erosion during 
floods. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, slender 
wheatgrass, and basin wildrye. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of western wheatgrass, prairie 
junegrass, needleandthread, and silver sagebrush 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, clubmoss, pricklypear, and curlycup 
gumweed may invade. The potential plant community 

. produces about 3,000 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,400 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to water erosion during times of 
flooding and to soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. f 

The hazards of flooding and of streams changing 
channels make homesite development on this soil 
impractical. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 
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107—Gerber clay loam, 0 to 2 percent slopes. This 
deep, well drained soil is on terraces in the western part 
of the county. It formed in alluvium derived dominantly 
from shale. Slopes commonly are more than 1,000 feet 
long. Elevation is 3,500 to 4,200 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

Included in this unit are small areas of soils that are 
similar to this Gerber soil but have a silty clay surface 
layer. 

Typically, the surface layer of this Gerber soil is 
grayish brown clay loam about 5 inches thick. The upper 
15 inches of the subsoil is yellowish brown and grayish 
brown silty clay, and the lower 10 inches is pale brown 
silty clay. The substratum to a depth of 60 inches or 
more is light brownish gray silty clay. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 26 inches. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, and oats, for hay and pasture, and as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazard of soil 
blowing. Stripcropping, tall grass barriers, field 
windbreaks, minimum tillage, stubble-mulch tillage, and 
growing sod crops such as hay and pasture help to 
control soil blowing. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,300 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,600 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 
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This soil is poorly suited to homesite development. 
The main limitations are slow permeability, shrink-swell 
potential, and low soil strength. If the soil is used for 
septic tank absorption fields, the slow permeability can 
be overcome by increasing the size of the absorption 
field. Shrinking and swelling and low soil strength can 
. damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. In the 
construction of basements or foundations for dwellings, 
the shrink-swell potential can be overcome by backfilling 
excavations with suitable material that has low shrink- 
swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


108— Gerber clay loam, 2 to 4 percent slopes. This 
deep, well drained soil is on fans and terraces in the 
western part of the county. It formed in alluvium derived 
dominantly from shale. Slopes commonly are 250 to 
1,000 feet long. Elevation is 3,500 to 4,200 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

Included in this unit are small areas of soils that are 
similar to this Gerber soil but have a silty clay surface 
layer. 

Typically, the surface layer of this Gerber soil is 
grayish brown clay loam about 5 inches thick. The upper 
15 inches of the subsoil is yellowish brown and grayish 
brown silty clay, and the lower 10 inches is pale brown 
silty clay. The substratum to a depth of 60 inches or 
more is light brownish gray silty clay. 

Permeability is slow. Available water capacity is high. 
` Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 26 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, and oats, for hay and pasture, and as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazards of soil 
blowing and water erosion. Minimum tillage, contour 
cultivation, grassed waterways, stripcropping, and 
growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
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produces about 2,300 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,600 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
Soil are slow permeability, shrink-swell potential, and low 
Soil strength. If the soil is used for septic tank absorption 
fields, the slow permeability can.be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


109— Gerber silty clay, 0 to 4 percent slopes. This 
deep, well drained soil is fans and terraces in the 
western and central parts of the county. It tormed in 
alluvium derived dominantly from shale. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 3,500 
to 4,200 feet. The average annual precipitation is about 
16 inches, the average annual air temperature is about 
43 degrees F, and the average frost-free period is about 
120 days. 

Included in this unit are small areas of soils that are 
similar to this Gerber soil but have a silty clay loam 
surface layer and are in concave areas. 

Typically, the surface layer of this Gerber soil is 
grayish brown silty clay about 5 inches thick. The upper 
15 inches of the subsoil is yellowish brown and grayish 
brown silty clay, and the lower 10 inches is pale brown 
silty clay. The substratum to a depth of 60 inches or 
more is light brownish gray silty clay. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 60 inches or more. The 
average annua! wetting depth where this soil is under 
native vegetation is about 26 inches. Runoff is medium, 
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and the hazard οἱ water erosion is moderate. The hazard 
of soil blowing is high. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, and oats, for hay and pasture, and as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazards of soil 
blowing and water erosion. Minimum tillage, contour 
cultivation, stripcropping, tall grass barriers, grassed 
waterways, returning crop residue to the soil, and 
growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. Tall grass barriers 
also reduce evaporation and trap snow, which increases 
the amount of moisture in the soil. Returning crop 
residue to the soil also helps to maintain good tilth. 
Chiseling through stubble in fall on the contour or across 
the slope helps to control water erosion. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,300 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,600 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, shrink-swell potential, and low 
soil strength. If the soil is used for septic tank absorption 
fields, the slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 
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This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


110—Gerber-Winifred clay loams, 2 to 8 percent 
slopes. This map unit is.on uplands in the central and 
western parts of the county. Slopes commonly are 250 
to 1,000 feet long. Elevation is 3,500 to 4,200 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 60 percent Gerber clay loam and 30 
percent Winifred clay loam. The Gerber soil is on foot 
slopes and fans, and the Winifred soil is in convex areas 
on uplands. 

Included in this unit is about 10 percent deep Fairfield 
soils on terrace remnants. 

The Gerber soil is deep and well drained. It formed in 
alluvium derived dominantly from shale. Typically, the 
surface layer is grayish brown clay loam about 5 inches 
thick. The upper 15 inches of the subsoil is yellowish 
brown and grayish brown silty clay, and the lower 10 
inches is pale brown silty clay. The substratum to a 
depth of 60 inches or more is light brownish gray silty 
clay. I 

Permeability of the Gerber soil is slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 26 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

The Winifred soil is moderately deep and well drained. 
It formed in alluvium and residuum derived dominantly 
from semiconsolidated shale. Typically, the surface layer 
is dark grayish brown clay loam about 6 inches thick. 
The subsoil is grayish brown silty clay and clay about 26 
inches thick. Light brownish gray and yellowish brown 
shale is at a depth of about 32 inches. Depth to shale 
ranges from 20 to 40 inches. 

Permeabllity of the Winifred soil is slow. Available 
water capacity is moderate to low. Effective rooting 
depth is about 20 to 40 inches. The average annual 
wetting depth where this soil is under native vegetation 
is 20 to 26 inches. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
moderate. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by low precipitation and the hazards of 
water erosion and soil blowing. Minimum tillage, contour 
cultivation, grassed waterways, stubble-mulch tillage, and 
growing sod crops such as hay and pasture help to 
contro! soil blowing, runoff, and water erosion. 

The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, western 
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wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,300 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,700 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or the range is overgrazed. 

The Gerber soil is well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 

The Winifred soil is suited to windbreaks, but the 
moderate to low available water capacity of the soil limits 
the growth of both trees and shrubs. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. Planting on the 
contour conserves moisture. 

These soils are poorly suited to homesite 
development. The main limitations are slow permeability, 
moderate depth to shale in the Winifred soil, shrink-swell 
potential, and low soil strength. The soils are severely 
limited for septic tank absorption fields because of the 
slow permeability and the moderate depth to shale in the 
Winifred soil. Shrinking and swelling and low soil strength 
can damage roadbeds and road surfaces. Adequate 
drainage and the use of suitable fill material that is 
properly compacted can overcome these limitations. In 
the construction of basements or foundations for 
dwellings, the shrink-swell potential can be overcome by 
backfilling excavations with suitable material that has low 
shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


111—Gerdrum clay loam, 0 to 4 percent slopes. 
This deep, well drained soil is on terraces in the eastern 
part of the county. It formed in alluvium derived from 
mixed rock sources. Slopes commonly are 250 to 1,000 
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feet long. Elevation is 2,300 to 3,800 feet. The average 
annual precipitation is about 12 inches, the average 
annual air temperature is about 44 degrees F, and the 
average frost-free period is about 130 days. 

Included in this unit are small areas of deep Creed and 
Absher soils. The Absher soils are salt- and alkali- 
affected, have a crusty surface layer, and are nearly 
barren of vegetation. 

Typically, the surface layer of this Gerdrum soil is pale 
brown loam about 1 1/2 inches thick. The subsurface is 
light gray clay loam about 2 inches thick. The subsoil is 
grayish brown clay about 23 1/2 inches thick. The 
substratum to a depth of 60 inches or more is olive gray 
and pale yellow silty clay. 

Permeability is slow. Available water capacity is 
moderate. This soil is salt- and alkali-affected in the 
subsoil and substratum. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 22 inches. 
Runoff is slow, and the hazard of water erosion is slight. 
The hazard of soil blowing is moderate. 

This soil is used mainly as rangeland. It is also used 
for hay and pasture and for nonirrigated crops such as 
wheat, barley, and oats. 

This soil is suited to nonirrigated crops. It is limited 
mainly by low precipitation, the content of salts and alkali 
in the subsoil, and the hazard of soil blowing. Crops that 
are tolerant of drought are most suitable because the 
available moisture is not adequate for good growth of 
most other plants. Subsoiling improves water infiltration 
and allows salts to be leached downward. Stripcropping, 
tall grass barriers, field windbreaks, minimum tillage, 
stubble-mulch tillage, and growing sod crops such as 
hay and pasture help to control soil blowing. 

The potential plant community on this soil is mainly 
western wheatgrass, thickspike wheatgrass, green 
needlegrass, and prairie junegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and big sagebrush 
increases. If excessive grazing continues, plants such as 
broom snakeweed, pricklypear, clubmoss, and annuals 
may invade. The potential plant community produces 
about 800 pounds of air-dry vegetation in years of 
above-normal precipitation and 400 pounds in years of 
below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

This soil is suited to windbreaks, but it is moderately 
saline, which limits the choice of trees and shrubs to 
those that are salt tolerant. Suitable trees for planting 
are Russian-olive, black hawthorn, Siberian elm, 
ponderosa pine, and Rocky Mountain juniper. Suitable 
shrubs are Siberian peashrub, common chokecherry, 
skunkbush sumac, and silver buffaloberry. Summer 
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fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, salinity, shrink-swell potential, 
corrosivity to concrete, and low soil strength. If the soil is 
used for septic tank absorption fields, the slow 
permeability can be overcome by increasing the size of 
the absorption field. Shrinking and swelling and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. Use of salt- 
resistant concrete is necessary to overcome the 
corrosivity. 

This map unit is in capability subclass IVs, 
nonirrigated, and in Dense Clay range site, 10- to 14-inch 
precipitation zone. 


112—Gerdrum-Absher complex, 0 to 2 percent 
slopes. This map unit is on terraces in the eastern part 
of the county. Slopes commonly are more than 1,000 
feet long. Elevation is 2,300 to 3,800 feet. The average 
annual precipitation is about 12 inches, the average 
annual air temperature is about 44 degrees F, and the 
average frost-free period is about 130 days. 

This unit is about 55 percent Gerdrum clay loam and 
30 percent Absher clay. The Gerdrum soil is in the 
higher-lying areas on the landscape and the Absher soil 
is in slightly depressional areas. 

Included in this unit are small areas of deep Marvan 
and Vanda soils that are salt- and alkali-affected. The 
Vanda soils have a crusty surface layer. Also included 
are a few small areas of soils that are similar to the 
Gerdrum and Absher soils but have semiconsolidated 
shale at a depth of 40 to 60 inches and a few small 
areas of soils that have a gravelly surface layer. These 
included areas make up about 15 percent of this unit. 

The Gerdrum soil is deep and well drained. It formed 
in alluvium derived from mixed rock sources. Typically, 
the surface layer is pale brown loam about 1 1/2 inches 
thick. The subsurface layer is light gray clay loam about 
2 inches thick. The subsoil is grayish brown clay about 
23 1/2 inches thick. The substratum to a depth of 60 
inches or more is olive gray and pale yellow silty clay. 

Permeability of the Gerdrum soil is slow. Available 
water capacity is moderate. This soil is salt- and alkali- 
affected in the subsoil and substratum. Effective rooting 
depth is 60 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
22 inches. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is moderate. 

The Absher soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
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surface layer is light gray loam about 1 inch thick. The 
upper 7 inches of the subsoil is brown clay, and the 
lower 11 inches is grayish brown clay. The substratum to 
a depth of 60 inches or more is grayish brown clay. 

Permeability of the Absher soil is very slow. Available 
water capacity is low. This soil is salt- and alkali-affected 
in the subsoil and substratum. Effective rooting depth is 
60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 22 
inches. Runoff is slow, and the hazard of water erosion 
is slight. The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of the high content of salt and 
alkali in the subsoil and substratum. 

The potential plant community on the Gerdrum soil is 
mainly western wheatgrass, thickspike wheatgrass, green 
needlegrass, and prairie junegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and big sagebrush 
increases. If excessive grazing continues, plants such as 
broom snakeweed, pricklypear, clubmoss, and annuals 
may invade. The potential plant community produces 
about 800 pounds of air-dry vegetation in years of 
above-normal precipitation and 400 pounds in years of 
below-normal precipitation. 

The potential plant community on the Absher soil is 
mainly western wheatgrass, green needlegrass, Cusick 
bluegrass, and Nuttall saltbush. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of blue grama, Sandberg 
bluegrass, fringed sagewort, and big sagebrush 
increases. If excessive grazing continues, plants such as 
broom snakeweed, knotweed, pricklypear, and 
tumblegrass may invade. The potential plant community 
produces about 200 pounds of air-dry vegetation in years 
of above-normal precipitation and 75 pounds in years of 
below-normal precipitation. 

The surface layer of these soils is susceptible to soil 
blowing if it is disturbed or the range is overgrazed. 

The Gerdrum soil is suited to windbreaks, but it is 
moderately saline, which limits the choice of trees and 
shrubs to those that are salt tolerant. Suitable trees for 
planting are Russian-olive, black hawthorn, Siberian elm, 
ponderosa pine, and Rocky Mountain juniper. Suitable 
shrubs are Siberian peashrub, common chokecherry, 
Skunkbush sumac, and silver buffaloberry. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. 

The Absher soil is poorly suited to windbreaks. It is 
limited mainly by clayey texture and the high content of 
salt and alkali. 

The main limitations for homesite development on the 
soils in this unit are slow and very slow permeability, 
salinity, shrink-swell potential, corrosivity to concrete, 
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and low soil strength. If these soils are used for septic 
tank absorption fields, the slow and very slow 
permeability can be overcome by increasing the size of 
the absorption field. Shrinking and swelling and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. Use of salt- 
resistant concrete is necessary to overcome the 
corrosivity. 

This map unit is in capability subclass VIs, 
nonirrigated, and in Dense Clay range site, 10- to 14-inch 
precipitation zone. 


113—Gerdrum-Absher complex, 2 to 8 percent 
slopes. This map unit is on fans in the eastern part of 
the county. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 2,300 to 3,800 feet. The average annual 
precipitation is about 12 inches, the average annual air 
temperature is about 44 degrees F, and the average 
frost-free period is about 130 days. 

This unit is about 60 percent Gerdrum clay loam and 
25 percent Absher clay. The Absher soil is in small 
depressional areas surrounded by the Gerdrum soil. 

Included in this unit are small areas of deep Creed 
soils that are salt- and alkali-affected. Also included are 
a few small areas of soils that are similar to the Gerdrum 
and Absher soils but have semiconsolidated shale at a 
depth of 40 to 60 inches and a few small areas οἱ soils 
that have a gravelly surface layer. These included areas 
make up about 15 percent of this unit. 

The Gerdrum soil is deep and well drained. It formed 
in alluvium derived from mixed rock sources. Typically, 
the surface layer is pale brown loam about 1 1/2 inches 
thick. The subsurface is light gray clay loam about 2 
inches thick. The subsoil is grayish brown clay about 23 
1/2 inches thick. The substratum to a depth of 60 inches 
or more is olive gray and pale yellow silty clay. 

Permeability of the Gerdrum soil is slow. Available 
water capacity is moderate. This soil is salt- and alkali- 
affected in the subsoil and substratum. Effective rooting 
depth is 60 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
22 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is 
moderate. 

The Absher soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is light gray loam about 1 inch thick. The 
upper 7 inches of the subsoil is brown clay, and the 
lower 11 inches is grayish brown clay. The substratum to 
a depth of 60 inches or more is grayish brown clay. 

Permeability of the Absher soil is very slow. Available 
water capacity is low. This soil is salt- and alkali-affected 
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in the subsoil and substratum. Effective rooting depth is 
60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 22 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of the high content of salt and 
alkali in the subsoil and substratum. 

The potential plant community on the Gerdrum soil is 
mainly western wheatgrass, thickspike wheatgrass, green 
needlegrass, and prairie junegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and big sagebrush 
increases. If excessive grazing continues, plants such as 
broom snakeweed, pricklypear, clubmoss, and annuals 
may invade. The potential plant community produces 
about 800 pounds of air-dry vegetation in years of 
above-normal precipitation and 400 pounds in years of 
below-normal precipitation. 

The potential plant community on the Absher soil is 
mainly western wheatgrass, green needlegrass, Cusick 
bluegrass, and Nuttall saltbush. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of blue grama, Sandberg 
bluegrass, fringed sagewort, and big sagebrush 
increases. If excessive grazing continues, plants such as 
broom snakeweed, knotweed, pricklypear, and 
tumblegrass may invade. The potential plant community 
produces about 200 pounds of air-dry vegetation in years 
of above-normal precipitation and 75 pounds in years of 
below-normal precipitation. 

The surface layer of these soils is susceptible to water 
erosion and soil blowing if it is disturbed or if the range is 
overgrazed. 

The Gerdrum soil is suited to windbreaks, but it is 
moderately saline, which limits the choice of trees and 
shrubs to those that are salt tolerant. Suitable trees for 
planting are Russian-olive, black hawthorn, Siberian elm, 
ponderosa pine, and Rocky Mountain juniper. Suitable 
shrubs are Siberian peashrub, common chokecherry, 
skunkbush sumac, and silver buffaloberry. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. 

The Absher soil is poorly suited to windbreaks. It is 
limited mainly by its clayey texture and high content of 
salt and alkali. 

The main limitations for homesite development on the 
soils in this unit are slow and very slow permeability, 
salinity, shrink-swell potential, corrosivity to concrete, 
and low soil strength. If these soils are used for septic 
tank absorption fields, the slow and very slow 
permeability can be overcome by increasing the size of 
the absorption field. Shrinking and swelling and low soil 
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strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. Use of salt- 
tolerant concrete is necessary to overcome the 
corrosivity. 

This map unit is in capability subclass VIf, nonirrigated, 
and in Dense Clay range site, 10- to 14-inch precipitation 
zone. 


114—Hanson very stony loam, 2 to 15 percent 
slopes. This deep, well drained soil is on fans and 
terraces in the south-central part of the county. It formed 
in alluvium and colluvium derived dominantly from 
limestone. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 4,700 to 7,000 feet. The average annual 
precipitation is about 22 inches, the average annual air 
temperature is about 40 degrees F, and the average 
frost-free period is about 70 days. 

Included in this unit are small areas of deep 
Raynesford soils. 

Typically, the surface layer of this Hanson soil is very 
dark grayish brown very stony loam about 11 inches 
thick. The next layer is dark grayish brown cobbly clay 
loam about 4 inches thick. The underlying material to a 
depth of 62 inches or more is pale brown and very pale 
brown extremely gravelly clay loam. 

Permeability is moderate. Available water capacity is 
moderate. Effective rooting depth is 62 inches or more. 
The average annual wetting depth where this soil is 
under native vegetation is 62 inches or more. Runoff is 
medium, and the hazard of water erosion is moderate to 
high. The hazard of soil blowing is slight. 

This soil is used as rangeland. 

This soil is poorly suited to cultivated crops and to hay 
and pasture because of large stones in the surface layer. 

The potential plant community on this soil is mainly 
rough fescue, bluebunch wheatgrass, Columbia 
needlegrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of. Idaho fescue, western 
wheatgrass, Letterman needlegrass, and spikeoat 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, onespike danthonia, and 
perennial forbs may invade. The potential plant 
community produces about 3,400 pounds οἱ air-dry 
vegetation in years of above-normal precipitation and 
2,600 pounds in years of below-normal precipitation. 

The surface layer is susceptible to water erosion if it is 
disturbed or if the range is overgrazed. This soil is not 
suited to mechanical treatment because of the large 
stones in the surface layer. Maintaining a good plant 
cover on the soil helps to control water erosion. 
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This soil is poorly suited to windbreaks. It is limited 
mainly by stoniness. 

The main limitation for homesite development on this 
soil is the content of rock fragments. Stones and 
cobbles need to be removed from the surface in areas 
used for lawns. 

This map unit is in capability subclass Vls, 
nonirrigated, and in Silty range site, 20- to 24-inch 
precipitation zone. 


115—Harlem silty clay loam. This deep, well drained 
soil is on low terraces and flood plains in the eastern 
part of the county. It formed in alluvium derived 
dominantly from mixed rock sources. Slope is 0 to 2 
percent. Slopes commonly are more than 1,000 feet 
long. Elevation is 2,200 to 3,600 feet. The average 
annual precipitation is about 12 inches, the average 
annual air temperature is about 44 degrees F, and the 
average frost-free period is about 130 days. 

Included in this unit are small areas of moderately well 
drained soils. . 

Typically, the surface layer of this Harlem soil is 
grayish brown silty clay loam about 8 inches thick. The 
upper 16 inches of the underlying material is grayish 
brown clay loam stratified with silty clay loam and silty 
clay, the next 28 inches is grayish brown silty clay loam 
stratified with silty clay and silt loam, and the lower part 
to a depth of 66 inches or more is grayish brown silty 
clay stratified with silty clay loam. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 66 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 22 inches. Runoff is slow, and 
the hazard of water erosion is slight except during 
periods of rare flooding. The hazard of soil blowing is 
slight. 

This soil is used mainly for hay and pasture. It is also 
used as rangeland and for nonirrigated crops such as 
wheat, barley, and oats. 

This soil is suited to nonirrigated crops. It is limited 
mainly by the hazard of flooding and low precipitation. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes small grains 
and summer fallow is best. Crop residue left on or near 
the surface helps to conserve moisture, increases the 
water intake rate, and improves tilth. Tillage should be 
kept to a minimum. Sod crops such as hay and pasture 
also conserve moisture, increase the water intake rate, 
and help to control erosion during floods. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, 
needleandthread, and basin wildrye. !f the range is 
excessively grazed, the proportion of some of these 
plants decreases and the proportion of needleandthread, 
western wheatgrass, plains reedgrass, and blue grama 
increases. If excessive grazing continues, plants such as 
curlycup gumweed, curly dock, foxtail barley, and 
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Kentucky bluegrass may invade. The potential plant 
community produces about 2,500 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,200 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The hazards of rare flooding and streams changing 
channels make homesite development on this soil 
impractical. 

This map unit is in capability subclass lllc, nonirrigated, 
and in Overflow range site, 10- to 14-inch precipitation 
zone. 


116—Havre loam. This deep, well drained soil is on 
low terraces and flood plains in the eastern and northern 
parts of the county. It formed in alluvium derived from 
mixed rock sources. Slope is 0 to 2 percent. Slopes 
commonly are more than 1,000 feet long. Elevation is 
2,200 to 3,600 feet. The average annual precipitation is 
about 12 inches, the average annual air temperature is 
about 44 degrees F, and the average frost-free period is 
about 130 days. 

Included in this unit are small areas of soils that are 
similar to this Havre soil but have a fine sandy loam or 
silty clay loam surface layer and soils that have sand 
and gravel at a depth of 20 to 40 inches. 

Typically, the surface layer of this Havre soil is grayish 
brown loam about 5 inches thick. The upper 13 inches of 
the underlying material is light brownish gray loam 
stratified with very fine sandy loam, and the lower part to 
a depth of 62 inches or more is light brownish gray loam 
stratified with fine sandy loam. 

Permeability is moderate. Available water capacity is 
high. Effective rooting depth is 62 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 24 inches. Runoff is slow, and 
the hazard of water erosion is slight except during 
periods of rare flooding. The hazard of soil blowing is 
moderate. 

This soil is used mainly for hay and pasture. It is also 
used as rangeland and for nonirrigated crops such as 
wheat, barley, and oats. 

This soil is well suited to nonirrigated.crops. It is 
limited mainly by low precipitation and the hazards of 
flooding and soil blowing. Because precipitation is not 
sufficient for annual cropping, a cropping system that 
includes small grains and summer fallow is best. Soil 
blowing can be reduced by returning crop residue to the 
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soil and practicing minimum tillage. Sod crops such as 
hay and pasture also reduce soil blowing, and they help 
to control erosion during floods. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, western wheatgrass, green 
needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, prairie junegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
pricklypear, perennial weeds, annuals, and clubmoss 
may invade. The potential plant community produces 
about 1,500 pounds of air-dry vegetation in years of 
above-normal precipitation and 700 pounds in years of 
below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 


‘and forbs if the range is in poor condition. The surface 


layer is susceptible to water erosion during periods of 
flooding and to soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. f 

The hazards of rare flooding and of streams changing 
channels make homesite development on this soil 
impractical. I 

This map unit is in capability subclass Ille, nonirrigated, 
and in Silty range site, 10- to 14-inch precipitation zone. 


117—Havre siity clay loam. This deep, well drained 
soil is on low terraces and flood plains in the eastern 
and northern parts of the county. It formed in alluvium 
derived from mixed rock sources. Slope is 0 to 2 
percent. Slopes commonly are more than 1,000 feet 
long. Elevation is 2,200 to 3,600 feet. The average 
annual precipitation is about 12 inches, the average 
annual air temperature is about 44 degrees F, and the 
average frost-free period is about 130 days. 

Included in this unit are a few small areas of deep 
Harlem soils in concave areas. 

Typically, the surface layer of this Havre soil is grayish 
brown silty clay loam about 5 inches thick. The upper 13 
inches of the underlying material is light brownish gray 
loam stratified with silty clay loam and fine sandy loam, 
and the lower part to a depth of 62 inches or more is 
light brownish gray loam stratified with fine sandy loam. 

Permeability is moderate. Available water capacity is 
high. Effective rooting depth is 62 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 24 inches. Runoff is slow, and 
the hazard of water erosion is slight except during 
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periods οἱ rare flooding. The hazard οἱ soil blowing is 
moderate. 

This soil is used mainly for hay and pasture. It is also 
used as rangeland and for nonirrigated crops such as 
wheat, barley, and oats. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazards of 
flooding and soil blowing. Because precipitation is not 
sufficient for annual cropping, a cropping system that 
includes small grains and summer fallow is best. Crop 
residue left on or near the surface conserves moisture, 
increases the water intake rate, improves tilth, and helps 
to control soil blowing. Tillage should be kept to a 
minimum. Sod crops such as hay and pasture also 
reduce soil blowing, and they help to control erosion 
during floods. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, bluebunch 
wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, annuals, and 
clubmoss may invade. The potential plant community 
produces about 1,500 pounds οἱ air-dry vegetation in 
years of above-normal precipitation and 900 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to water erosion during periods of 
flooding and to soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer tallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The hazards of rare flooding and of streams changing 
channels make homesite development on this soil 
impractical. 

This map unit is in capability subclass Ille, nonirrigated, 

` and in Clayey range site, 10- to 14-inch precipitation 
zone. 


118—Havre and Harlem soils, occasionally flooded. 
This map unit is on flood plains in the eastern and 
northern parts of the county. Slope is 0 to 2 percent. 
Slopes commonly are 250 to 1,000 feet long. Elevation 
is 2,200 to 3,600 feet. The average annual precipitation 
is about 12 inches, the average annual air temperature is 
about 44 degrees F, and the average frost-free period is 
about 130 days. 
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The proportion of each of these soils varies greatly 
from one area to another. 

Included in this unit are small areas of deep Kobar and 
Yamac soils on fans. 

The Havre soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is grayish brown loam about 5 inches thick. 
The upper 13 inches of the underlying material is light 
brownish gray loam stratified with very fine sandy loam, 
and the lower part to a depth of 62 inches or more is 
light brownish gray loam stratified with fine sandy loam. 

Permeability of the Havre soil is moderate. Available 
water capacity is high. Effective rooting depth is 62 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 24 inches. 
Runoff is slow, and the hazard of water erosion is slight 
except during periods of occasional flooding. The hazard 
of soil blowing is moderate. This soil is subject to periods 
of flooding in spring and to flash flooding in summer. 

The Harlem soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is grayish brown silty clay loam about 8 
inches thick. The upper 16 inches of the underlying 
material is grayish brown clay loam stratified with silty 
clay loam and silty clay, the next 28 inches is grayish 
brown silty clay loam stratified with silty clay and silt 
loam, and the lower part to a depth of 66 inches or more 
is grayish brown silty clay stratified with silty clay loam. 

Permeability of the Harlem soil is slow. Available water 
capacity is high. Effective rooting depth is 66 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 22 inches. Runoff is 
slow, and the hazard of water erosion is slight except 
during periods of occasional flooding. The hazard of soil 
blowing is slight. This soil is subject to periods of 
flooding in spring and to flash flooding in summer. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of dissection by drainageways 
and the hazard of flooding. 

The potential plant community on these soils is mainly 
western wheatgrass, green needlegrass, 
needleandthread, and basin wildrye. If the range is 
excessively grazed, the proportion of some of these 
plants decreases and the proportion of needleandthread, 
western wheatgrass, plains reedgrass, and blue grama 
increases. If excessive grazing continues, plants such as 
curlycup gumweed, curly dock, foxtail barley, and 
Kentucky bluegrass may invade. The potential plant 
community produces about 2,200 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,100 pounds in years of below-normal precipitation. 

The surface layer is susceptible to water erosion 
during floods and to soil blowing if it is disturbed or if the 
range is overgrazed. Mechanical treatment is limited 
because of dissection by drainageways, susceptibility to 
flooding, and the hazard of water erosion. Maintaining a 
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good plant cover on the soils helps to control erosion 
during floods and reduces soil blowing. 

These soils are well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The hazards of occasional flooding and of streams 
changing channel make homesite development on these 
soils impractical. 

This map unit is in capability subclass Vlw, 
nonirrigated, and in Overflow range site, 10- to 14-inch 
precipitation zone. 


119—Hibar loam, 2 to 8 percent slopes. This 
moderately deep, well drained soil is on uplands in the 
south-central part of the county. It formed in residuum 
derived dominantly from fractured hard sandstone. 
Slopes commonly are 250 to 1,000 feet long. Elevation 
is 4,200 to 4,700 feet. The average annual precipitation 
is about 19 inches, the average annual air temperature is 
about 42 degrees F, and the average frost-free period is 
about 100 days. Ἢ 

Included in this unit are small areas of shallow Castner 
soils on knolls and ridges and deep Straw soils on fans. 

Typically, the surface layer of this Hibar soil is dark 
grayish brown loam about 6 inches thick. The subsoil is 
brown loam about 16 inches thick. The substratum is 
very pale brown loam about 10 inches thick. Very pale 
brown sandstone is at a depth of about 32 inches. Depth 
to sandstone ranges from 20 to 40 inches. 

Permeability is moderate. Available water capacity is 
low to moderate. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 40 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the short growing season and the 
hazards of water erosion and soil blowing. Minimum 
tillage, contour cultivation, grassed waterways, stubble- 
mulch tillage, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, western wheatgrass, green 
needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of some of these 
plants decreases and the proportion of needleandthread, 
blue grama, western wheatgrass, and Sandberg 
bluegrass increases. If excessive grazing continues, 
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plants such as Kentucky bluegrass, timothy, perennial 
weeds, and red threeawn may invade. The potential 
plant community produces about 2,400 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,900 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is suited to windbreaks, but the growth of 
both trees and shrubs is slow because of the low to 
moderate available water capacity. Suitable trees for 
planting are Russian-olive, Siberian elm, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, western sandcherry, and skunkbush 
sumac. Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings. 

The main limitations for homesite development on this 
soil are moderate depth to sandstone, potential frost 
action, and low soil strength. The soil is severely limited 
for septic tank absorption fields because of the 
moderate depth to sandstone. Cuts to level building sites 
can expose sandstone. Frost action and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. 

This map unit is in capability subclass llle, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


120—Hibar-Castner loams, 2 to 8 percent slopes. 
This map unit is on uplands in the southern part of the 
county. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 4,200 to 4,700 feet. The average annual 
precipitation is about 19 inches, the average annual air 
temperature is about 42 degrees F, and the average 
frost-free period is about 100 days. 

This unit is about 60 percent Hibar loam and about 30 
percent Castner loam. The Hibar soil is on plane side 
slopes, and the Castner soil is on ridges and knolls. 

Included in this unit is about 10 percent Hibar 
channery loam on ridgetops and knolls. 

The Hibar soil is moderately deep and well drained. It 
formed in residuum derived dominantly from fractured 
hard sandstone. Typically, the surface layer is dark 
grayish brown loam about 6 inches thick. The subsoil is 
brown loam about 16 inches thick. The substratum is 
very pale brown loam about 10 inches thick. Very pale 
brown sandstone is at a depth of about 32 inches. Depth 
to sandstone ranges from 20 to 40 inches. 

Permeability of the Hibar soil is moderate. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
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depth where this soil is under native vegetation is 20 to 
40 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is 
moderate. 

The Castner soil is shallow and well drained. It formed 
in residuum derived dominantly from fractured hard 
sandstone. Typically, the surface layer is grayish brown 
loam about 7 inches thick. The underlying material is 
pale brown very channery loam about 7 inches thick. 
Light gray sandstone is at a depth of about 14 inches. 
Depth to sandstone ranges from 10 to 20 inches. 

Permeability of the Castner soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is moderate. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by the short growing season, the very 
low available water capacity of the Castner soil, and the 
hazards of water erosion and soil blowing. Minimum 
tillage, contour cultivation, grassed waterways, stubble- 
mulch tillage, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 

The potential plant community on the Hibar soil is 
mainly bluebunch wheatgrass, green needlegrass, rough 
fescue, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
needleandthread, western wheatgrass, and blue grama 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, clubmoss, and perennial 
weeds may invade. The potential plant community 
produces about 2,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,900 pounds in 
years of below-normal precipitation. 

The potential plant community on the Castner soil is 
mainly rough fescue, bluebunch wheatgrass, plains 
muhly, and green needlegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, blue 
grama, needleandthread, and prairie junegrass 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, clubmoss, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 1,200 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
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susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Hibar soil is suited to windbreaks, but the low to 
moderate available water capacity of the soil limits the 
growth of both trees and shrubs. Suitable trees for 
planting are Russian-olive, Siberian elm, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, western sandcherry, and skunkbush 
sumac. Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings. 

The Castner soil is poorly suited to windbreaks. It is 
limited mainly by the very low available water capacity. 

The main limitations for homesite development on the 
soils in this unit are moderate and shallow depth to 
sandstone, potential frost action, and low soil strength. 
The soils are severely limited for septic tank absorption 
fields because of the moderate and shallow depth to 
sandstone. Cuts to level building sites can expose 
sandstone. Frost action and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. 

This map unit is in capability subclass ΙΝΘ, 
nonirrigated. The Hibar soil is in Silty range site, 15- to 
19-inch precipitation zone, and the Castner soil is in 
Shallow range site, 15- to 19-inch precipitation zone. 


121—Hibar-Castner loams, 8 to 15 percent slopes. 
This map unit is on uplands in the southern part of the 
county. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 4,200 to 4,700 feet. The average annual 
precipitation is about 19 inches, the average annual air 
temperature is about 42 degrees F, and the average 
frost-free period is about 100 days. 

This unit is about 50 percent Hibar loam and about 40 
percent Castner loam. The Hibar soil is on plane side 
slopes, and the Castner soil is on ridges and knolls. 

Included in this unit is about 10 percent Castner 
channery loam. 

The Hibar soil is moderately deep and well drained. It 
formed in residuum derived dominantly from fractured 
hard sandstone. Typically, the surface layer is dark 
grayish brown loam about 6 inches thick. The subsoil is 
brown heavy loam about 16 inches thick. The substratum 
is very pale brown heavy loam about 10 inches thick. 
Very pale brown sandstone is at a depth of about 32 
inches. Depth to sandstone ranges from 20 to 40 inches. 

Permeability of the Hibar soil is moderate. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
40 inches. Runoff is medium, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The Castner soil is shallow and well drained. It formed 
in residuum derived dominantly from fractured hard 
sandstone. Typically, the surface layer is grayish brown 
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loam about 7 inches thick. The underlying material is 
pale brown very channery loam about 7 inches thick. 
Light gray sandstone is at a depth of about 14 inches. 
Depth to sandstone ranges from 10 to 20 inches. 

Permeability of the Castner soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium, and the hazard of water erosion is 
high. The hazard of soil blowing is moderate. 

The soils in this unit are used mainly for hay and 
pasture. They are also used as rangeland. 

These soils are poorly suited to cultivated crops 
because of the hazard of water erosion and the very low 
available water capacity of the Castner soil. 

These soils are suited to hay and pasture. They are 
limited mainly by the hazards of water erosion and soil 
blowing and the very low available water capacity of the 
Castner soil. Maintaining a good plant cover on these 
soils helps to control soil blowing and water erosion. 
When reestablishing hay or pasture, seedbed preparation 
and planting on the contour or across the slope also 
help to control water erosion. 

The potential plant community on the Hibar soil is 
mainly bluebunch wheatgrass, green needlegrass, rough 
fescue, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
needleandthread, western wheatgrass, and blue grama 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, clubmoss, and perennial 
weeds may invade. The potential plant community 
produces about 2,400 pounds οἱ air-dry vegetation in 
years of above-normal precipitation and 1,900 pounds in 
years of below-normal precipitation. 

The potential plant community on the Castner soil is 
mainly rough fescue, bluebunch wheatgrass, plains 
muhly, and green needlegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, blue 
grama, needleandthread, and prairie junegrass 


increases. If excessive grazing continues, plants such as ` 


Kentucky bluegrass, clubmoss, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 1,200 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. f 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Hibar soil is suited to windbreaks, but the low to 
moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
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Russian-olive, Siberian elm, ponderosa pine, and Rocky 
Mountain juniper. Suitable shrubs are Siberian peashrub, 
western sandcherry, and skunkbush sumac. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. 

The Castner soil is poorly suited to windbreaks. It is 
limited mainly by the very low available water capacity. 

The main limitations for homesite development on the 
soils in this unit are moderate and shallow depth to 
sandstone, potential frost action, and low soil strength. 
The soils are severely limited for septic tank absorption 
fields because of the moderate and shallow depth to 
sandstone. Cuts to level building sites can expose 
sandstone. Frost action and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. 

This map unit is in capability subclass Vle, 
nonirrigated. The Hibar soil is in Silty range site, 15- to 
19-inch precipitation zone, and the Castner soil is in 
Shallow range site, 15- to 19-inch precipitation zone. 


122—Hibar-Castner channery loams, 2 to 8 percent 
slopes. This map unit is on uplands in the southern part 
of the county. Slopes commonly are 250 to 1,000 feet 
long. Elevation is 4,200 to 4,700 feet. The average 
annual precipitation is about 19 inches, the average 
annual air temperature is 42 degrees F, and the average 
frost-free period is about 100 days. 

This unit is about 45 percent Hibar channery loam and 
40 percent Castner channery loam. The Hibar soil is on 
plane side slopes, and the Castner soil is on ridges and 
knolls. 

Included in this unit are about 10 percent Hibar loam 
and 5 percent Castner loam. 

The Hibar soil is moderately deep and well drained. It 
formed in residuum derived dominantly from fractured 
hard sandstone. Typically, the surface layer is dark 
grayish brown channery loam about 6 inches thick. The 
subsoil is brown heavy loam about 16 inches thick. The 
substratum is very pale brown heavy loam about 10 
inches thick. Very pale brown sandstone is at a depth of 
about 32 inches. Depth to sandstone ranges from 20 to 
40 inches. 

Permeability of the Hibar soil is moderate. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting. . 
depth where this soil is under native vegetation is 20 to 
40 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is 
moderate. 

The Castner soil is shallow and well drained. It formed 
in residuum derived dominantly from fractured hard 
sandstone. Typically, the surface layer is grayish brown 
channery loam about 7 inches thick. The underlying 
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material is pale brown very channery loam about 7 
inches thick. Light gray sandstone is at a depth of about 
14 inches. Depth to sandstone ranges from 10 to 20 
inches. 

Permeability of the Castner soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is moderate. 

The soils in this unit are used mainly for hay and 
pasture and as rangeland. They are also used for 
nonirrigated crops such as wheat, barley, and oats. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the short growing season, the very low 
available water capacity of the Castner soil, and the 
hazards of water erosion and soil blowing. Minimum 
tillage, contour cultivation, grassed waterways, stubble 
mulch tillage, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 

The potential plant community on the Hibar soil is 
mainly bluebunch wheatgrass, green needlegrass, rough 
fescue, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
needleandthread, western wheatgrass, and blue grama 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, clubmoss, and perennial 
weeds may invade. The potential plant community 
produces about 2,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,900 pounds in 
years of below-normal precipitation. 

The potential plant community on the Castner soil is 
mainly rough fescue, bluebunch wheatgrass, plains 
muhly, and green needlegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, blue 
grama, needleandthread, and prairie junegrass 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, clubmoss, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 1,200 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Hibar soil is suited to windbreaks, but the low to 
moderate available water capacity of the soil limits the 
growth of both trees and shrubs. Suitable trees for 
planting are Russian-olive, Siberian elm, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, western sandcherry, and skunkbush 
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sumac. Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings. 

The Castner soil is poorly suited to windbreaks. It is 
limited mainly by the very low available water capacity. 

The main limitations for homesite development on the 
soils in this unit are moderate and shallow depth to 
sandstone, potential frost action, and low soil strength. 
The soils are severely limited for septic tank absorption 
fields because of the moderate and shallow depth to 
sandstone. Cuts to level building sites can expose 
sandstone. Frost action and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. 

This map unit is in capability subclass IVe, 
nonirrigated. The Hibar soil is in Silty range site, 15- to 
19-inch precipitation zone, and the Castner soil is in 
Shallow range site, 15- to 19-inch precipitation zone. 


123—Hoosan silty clay loam, 2 to 8 percent slopes. 
This deep, well drained soil is on fans, foot slopes, and 
terraces in the southern part of the county. It formed in 
alluvium derived dominantly from shale and limestone. 
Slopes commonly are 250 to 1,000 feet long. Elevation 
is 4,700 to 5,600 feet. The average annual precipitation 
is about 22 inches, the average annual air temperature is 
about 40 degrees F, and the average frost-free period is 
about 70 days. 

Typically, the surface layer of this Hoosan soil is very 
dark gray silty clay loam about 12 inches thick. The 
subsoil is grayish brown silty clay loam about 22 inches 
thick. The substratum to a depth of 60 inches or more is 
light brownish gray silty clay loam. 

Included in this unit are small convex areas of soils 
that are similar to this Hoosan soil but have a thinner 
surface layer. 

Permeability is moderately slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is 60 inches or more. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is slight. 

This soil is used mainly for hay and pasture. It is also 
used for nonirrigated crops, such as wheat, barley, and 
oats, and as rangeland. 

This soil is suited to nonirrigated crops. It is limited 
mainly by the short growing season and the hazard of 
water erosion. Timeliness is of prime importance in all 
tillage, seeding, and harvesting operations. Minimum 
tillage, contour cultivation, grassed waterways, stubble- 
mulch tillage, and growing sod crops such as hay and 
pasture help to control water erosion. 

The potential plant community on this soil is mainly 
rough fescue, bearded wheatgrass, mountain brome, and 
Columbia needlegrass. If the range is excessively 
grazed, the proportion of these plants decreases and the 
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proportion of Idaho fescue, western wheatgrass, big 
sagebrush, and lupine increases. If excessive grazing 
continues, plants such as Kentucky bluegrass, timothy, 
perennial forbs, and annuals may invade. The potential 
plant community produces about 3,500 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,700 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion if it is disturbed or if the range is 
overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are moderately slow permeability, shrink-swell 
potential, potential frost action, and low soil strength. If 
the soil is used for septic tank absorption fields, the 
moderately slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling, frost action, and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass IVe, 
nonirrigated, and in Clayey range site, 20- to 24-inch 
precipitation zone. 


124—Hughesville-Skaggs flaggy loams, 15 to 60 
percent slopes. This map unit is on uplands in the 
southern part of the county. Slopes commonly are more 
than 1,000 feet long. Elevation is 4,000 to 6,000 feet. 
The average annual precipitation is about 19 inches, the 
average annual air temperature is about 42 degrees F, 
and the average frost-free period is about 90 days. 

This unit is about 35 percent Hughesville flaggy loam 
on south-facing side slopes, 20 percent Hughesville 
flaggy loam on north-facing side slopes, and 20 percent 
Skaggs flaggy loam. The Hughesville soil is forested, and 
the Skaggs soil is in areas of grassland. 

Included in this unit are small areas of deep Whitecow, 
Hanson, and Brazon soils and shallow Sheege soils. 
Included areas make up about 25 percent of the total 
acreage. 
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The Hughesville soil is moderately deep and well 
drained. It formed in residuum and colluvium derived 
dominantly from fractured hard limestone. Typically, the 
surface is covered by a mat of forest litter of 
decomposed and undecomposed needles, twigs, and 
cones about 2 inches thick. The surface layer is dark 
grayish brown flaggy loam about 2 inches thick. The 
upper 8 inches of the subsoil is brown flaggy loam, and 
the lower 12 inches is pale brown very flaggy loam. The 
upper 10 inches of the substratum is light gray extremely 
flaggy loam, and the lower 6 inches is white extremely 
flaggy loam. Limestone is at a depth of about 38 inches. 
Depth to limestone ranges from 20 to 40 inches. 

Permeability of the Hughesville soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth of this soil under native vegetation is 20 to 40 
inches. Runoff is rapid, and the hazard of water erosion 
is high. The hazard of soil blowing is moderate. 

The Skaggs soil is moderately deep and well drained. 
It formed in residuum derived dominantly from fractured 
hard limestone. Typically, the surface layer is very dark 
grayish brown flaggy loam about 8 inches thick. The 
upper 16 inches of the underlying material is light gray 
and white very gravelly loam, and the lower 8 inches is 
pale yellow very gravelly clay loam. Limestone is at a 
depth of about 32 inches. Depth to limestone ranges 
from 20 to 40 inches. 

Permeability of the Skaggs soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is moderate. 

Most areas of the soils in this unit are used as 
rangeland. A few areas are used as woodland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Skaggs soil is 
mainly rough fescue, bluebunch wheatgrass, Columbia 
needlegrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, Letterman needlegrass, and spikeoat 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, onespike danthonia, and 
perennial forbs may invade. The potential plant 
community produces about 3,400 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,400 pounds in years of below-normal precipitation. 

The Hughesville soil is forested. It is suited to livestock 
grazing. The potential native understory vegetation on . 
the south-facing slopes of the Hughesville soil is 
dominated by common juniper, arrowleaf balsamroot, 
Idaho fescue, Engelmann aster, Oregon-grape, creeping 
juniper, Rocky Mountain juniper, Columbia needlegrass, 
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and bluebunch wheatgrass. The understory provides 
moderate amounts of forage for livestock. Slopes of 30 
to 60 percent adversely affect the distribution and 
management of livestock. 

The south-facing slopes of the Hughesville soil are 
suited to the production of ponderosa pine. The site 
index is about 50 for ponderosa pine. At the culmination 
of the mean annual increment (CMAI), the south-facing 
slopes of the Hughesville soil can produce about 35 
cubic feet, or 90 board feet (Scribner rule), of ponderosa 
pine per acre per year. Potential production is estimated 
for an even-aged, fully stocked stand of trees. 

Seedling mortality is severe, plant competition is 
severe, and the hazard of windthrow is moderate. Where 
slopes are 15 to 30 percent, the hazard of erosion and 
equipment limitations are slight. Where slopes are 30 to 
60 percent, the hazard of erosion and equipment 
limitations are moderate. 

The potential native understory vegetation on the 
north-facing slopes of the Hughesville soil is dominated 
by common juniper, mallow ninebark, Columbia brome, 
Woods rose, pinegrass, common snowberry, white 
spirea, and elk sedge. The understory provides moderate 
amounts of forage for livestock. 

The north-facing slopes of the Hughesville soil are 
suited to the production of Douglas-fir and ponderosa 
pine. The site index is about 40 for Douglas-fir and 60 
for ponderosa pine. At the culmination of the mean 
annual increment (CMAI), the north-facing slopes of the 
Hughesville soil can produce about 55 cubic feet, or 160 
board feet, of Douglas-fir and 45 cubic feet, or 130 board 
feet (Scribner rule), of ponderosa pine per acre per year. 
Potential production is estimated for an even-aged, fully 
stocked stand of trees. 

Seedling mortality is moderate, plant competition is 
severe, and the hazard of windthrow is moderate. Where 
slopes are 15 to 30 percent, the hazard of erosion and 
equipment limitations are slight. Where slopes are 30 to 
60 percent, the hazard of erosion and equipment 
limitations are moderate. 

The main limitations of the Hughesville soil for 
management of timber are steepness of slope, depth to 
limestone, and very low available water capacity. Slopes 
of 30 to 60 percent restrict the kinds of equipment that 
can be used effectively in most areas. Line skidding of 
logs should be considered for the steeper slopes. Where 
slopes are 30 to 60 percent, minimizing erosion is 
essential in harvesting timber. Maintaining adequate 
plant cover on the disturbed areas and using sediment 
filter strips of undisturbed vegetation along streams 
reduce soil erosion and problems of water quality. 
Competition from understory vegetation and very low 
available water capacity make establishment of tree 
seedlings difficult. Reduction of plant competition helps 
in establishing seedlings. Road construction may be 
difficult because of the limited depth of the Hughesville 
and Skaggs soils. 
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This unit is poorly suited to homesite development 
because of the steepness of slope and the moderate 
depth to limestone in both soils. 

This map unit is in capability subclass Vile, 
nonirrigated. The south-facing areas of the Hughesville 
soil are in woodland suitability group 6f6 where slopes 
are 15 to 30 percent and group 6f8 where slopes are 30 
to 60 percent; the north-facing areas of the Hughesville 
soil are in woodland suitability group 6f2 where slopes 
are 15 to 30 percent and group 6f4 where slopes are 30 
to 60 percent. The Skaggs soil is in Silty range site, 20- 
to 24-inch precipitation zone. 


125—Hughesville-Tibs-Whitecow complex, 2 to 25 
percent slopes. This map unit is on mountainsides and 
uplands in the southern part of the county. Slopes 
commonly are more than 1,000 feet long. Elevation is 
4,000 to 6,000 feet. The average annual precipitation is 
about 19 inches, the average annual air temperature is 
about 42 degrees F, and the average frost-free period is 
about 90 days. 

This unit is about 20 percent Hughesville flaggy clay 
loam on south-facing side slopes, 10 percent Hughesville 
flaggy clay loam on north-facing side slopes, 25 percent 
Tibs clay loam, 15 percent Whitecow flaggy clay loam on 
south-facing side slopes, and 10 percent Whitecow 
flaggy clay loam on north-facing side slopes. The 
Whitecow and Tibs soils are in plane and concave areas, 
and the Hughesville soil is in convex areas and is along 
ridges. 

Included in this unit are small areas of soils that are 
similar to the Hughesville soil in this unit but are reddish. 
Also included are small areas of shallow soils. Included 
areas make up about 20 percent of the total acreage. 

The Hughesville soil is moderately deep and well 
drained. It formed in residuum and colluvium derived 
dominantly from fractured hard limestone. Typically, the 
surface is covered by a mat of forest litter of | 
decomposed and undecomposed needles, twigs, and 
cones about 2 inches thick. The surface layer is dark 
grayish brown flaggy clay loam about 2 inches thick. The 
upper 8 inches of the subsoil is brown flaggy clay loam, 
and the lower 12 inches is pale brown very flaggy loam. 
The upper 10 inches of the substratum is light gray 
extremely flaggy loam, and the lower 6 inches is white 
extremely flaggy loam. Limestone is at a depth of about 
38 inches. Depth to limestone ranges from 20 to 40 
inches. 

Permeability of the Hughesville soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
40 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The Tibs soil is deep and well drained. It formed in 
colluvium and alluvium derived dominantly from shale 
and limestone. Typically, the surface is covered by a mat 
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of forest litter of undecomposed and decomposed 
needles, twigs, and cones about 1 inch thick. The 
surface layer is reddish brown clay loam about 6 inches 
thick. The underlying material to a depth of 60 inches or 
more is reddish brown and red very cobbly clay. 

Permeability of the Tibs soil is slow. Available water 
capacity is low to moderate. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is 60 inches or more. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 

The Whitecow soil is deep and well drained. It formed 
in colluvium and alluvium derived dominantly from 
limestone. Typically, the surface is covered by a mat of 
forest litter of undecomposed and decomposed needles, 
twigs, and cones about 2 inches thick. The surface layer 
is brown flaggy clay loam about 2 inches thick. The 
upper 7 inches of the subsoil is brown flaggy clay loam, 
and the lower 7 inches is brown very cobbly clay loam. 
The upper 11 inches of the substratum is pale brown 
very cobbly clay loam, and the lower part to a depth of 
60 inches or more is very pale brown and pale brown 
extremely cobbly loam and extremely cobbly clay loam. 

Permeability of the Whitecow soil is moderate. 
Available water capacity is low to moderate. Effective 
rooting depth is 60 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is high. The hazard of soil blowing is 
moderate. 

The soils in this unit are used mainly as rangeland. 
They are also used as woodland. 


These soils are poorly suited to cultivated crops and to 


hay and pasture because of the large stones in the 
surface layer. 

The Hughesville, Tibs, and Whitecow soils are 
forested. They are well suited to livestock grazing. The 
potential native understory vegetation on the south- 
facing slopes of the Hughesville and Whitecow soils is 
dominated by common juniper, arrowleaf balsamroot, 
Idaho fescue, Engelmann aster, Oregon-grape, creeping 
juniper, Rocky Mountain juniper, Columbia needlegrass, 
and bluebunch wheatgrass. The understory provides 
moderate amounts of forage for livestock. 

The south-facing slopes of the Hughesville and 
Whitecow soils are suited to the production of ponderosa 
pine. The site index is about 50 for ponderosa pine. At 
the culmination of the mean annual increment (CMAI), 
the south-facing slopes of the Hughesville and Whitecow 
soils can produce about 35 cubic feet, or 90 board feet 
(Scribner rule), of ponderosa pine per acre per year. 
Potential production is estimated for an even-aged, fully 
stocked stand of trees. 

The hazard of erosion is slight, equipment limitations 
are slight, seedling mortality is severe, and plant 
competition is severe. The hazard of windthrow is 
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moderate for Hughesville soils on south-facing slopes 
and slight for Whitecow soils on south-facing slopes. 

The potential native understory vegetation on the 
north-facing slopes of the Hughesville and Whitecow 
soils is dominated by common juniper, mallow ninebark, 
Columbia brome, Woods rose, pinegrass, common 
snowberry, white spirea, and elk sedge. The understory 
provides moderate amounts of forage for livestock. 

The north-facing slopes of the Hughesville and 
Whitecow soils are suited to the production of Douglas- 
fir and ponderosa pine. The site index is about 40 for 
Douglas-fir and 60 for ponderosa pine. At the 
culmination of the mean annual increment (CMAI), the 
north-facing slopes of the Hughesville and Whitecow 
soils can produce about 55 cubic feet, or 160 board feet, 
of Douglas-fir and 45 cubic feet, or 130 board feet 
(Scribner rule), of ponderosa pine per acre per year. 
Potential production is estimated for an even-aged, fully 
stocked stand of trees. 

The hazard of erosion is slight, equipment limitations 
are slight, seedling mortality is moderate, and plant 
competition is severe. The hazard of windthrow is 
moderate for the Hughesville soil on north-facing slopes 
and slight for the Whitecow soil on north-facing slopes. 

The main limitations of the Hughesville soil for 
management of timber are depth to limestone and very 
low available water capacity. Competition from 
understory vegetation and very low available water 
capacity make establishment of tree seedlings difficult. 
Reduction of plant competition helps in establishing 
seedlings. The limited soil depth restricts development of 
plant roots, which results in the trees being subject to 
windthrow. Maintaining small openings or progressively 
removing trees over a period of several years reduces 
windthrow. f f 

The main limitation of the Whitecow soil for 
management of timber is moderate available water 
capacity. Competition of understory vegetation and 
moderate available water capacity make establishment 
of tree seedlings difficult. Reduction of plant competition 
helps to establish seedlings. 

The potential native understory vegetation on the Tibs 
soil is dominated by common juniper, russet buffaloberry, 
Oregon-grape, common snowberry, white spirea, 
pinegrass, and Woods rose. The understory provides 
moderate amounts of forage for livestock. 

The Tibs soil is suited to the production of ponderosa 
pine and Douglas-fir. The site index is about 58 for 
ponderosa pine and 35 for Douglas-fir. At the 
culmination of the mean annual increment (CMAI), the 
Tibs soil can produce about 45 cubic feet, or 120 board 
feet, of ponderosa pine and 45 cubic feet, or 130 board 
feet (Scribner rule), of Douglas-fir per acre per year. 
Potential production is estimated for an even-aged, fully 
stocked stand of trees. 

The hazard of erosion is moderate, equipment 
limitations are moderate, seedling mortality is moderate, 
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plant competition is moderate, and the hazard of 
windthrow is slight for the Tibs soil. 

The main limitations of the Tibs soil for management 
of timber are slow permeability, soil texture, and low soil 
strength. Slow permeability and steepness of slope 
increase the hazard of erosion. Maintaining adequate 
plant cover on the disturbed areas and using sediment 
filter strips of undisturbed vegetation along streams 
reduce soil erosion and problems of water quality. The 
cobbly clay loam texture of the surface layer limits the 
use of equipment. The soil has low strength when wet, 
which results in poor trafficability and in soil compaction 
if heavy equipment is used to yard logs. Operating 
equipment when the soil is dry or frozen overcomes 
these limitations. Reduction of plant competition helps in 
establishing seedlings. 

The main limitations for homesite development on the 
Hughesville soil are moderate depth to limestone and 
content of rock fragments. This soil is severely limited for 
septic tank absorption fields because of the moderate 
depth to limestone. Slope is also a concern. Absorption 
lines should be installed on the contour. Cuts to level 
building sites can expose limestone. Removal of pebbles 
and cobbles in disturbed areas is needed for best results 
when landscaping, particularly in areas used for lawns. 

The main limitations for homesite development on the 
Tibs soil are slow permeability, shrink-swell potential, 
potential frost action, content of rock fragments, and low 
soil strength. Slope is a concern in installing septic tank 
absorption fields. Absorption lines should be installed on 
the contour. If the soil is used for septic tank absorption 
fields, the slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling, frost action, and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

The main limitation for homesite development on the 
Whitecow soil is content of rock fragments. Slope is a 
concern in installing septic tank absorption fields. 
Absorption lines should be installed on the contour. 
Removal of pebbles and cobbles in disturbed areas is 
needed for best results when landscaping, particularly in 
areas used for lawns. 

This map unit is in capability subclass Vle, 
nonirrigated. The Hughesville soil is in woodland 
suitability group 6f6 on south-facing slopes and group 
6f2 on north-facing slopes. The Tibs soil is in woodland 
suitability group 5c10. The Whitecow soil is in woodland 
suitability group 6o6 on south-facing slopes and group 
6o4 on north-facing slopes. 


126—Judith loam, 0 to 2 percent slopes. This deep, 
well drained soil is on terraces in the western and 
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central parts of the county. It formed in alluvium derived 
dominantly from limestone. Slopes commonly are more 
than 1,000 feet long. Elevation is 4,000 to 4,700 feet. 
The average annual precipitation is about 19 inches, the 
average annual air temperature is about 42 degrees F, 
and the average frost-free period is about 100 days. 

Included in this unit are small areas of Judith gravelly 
loam. Α few cobbles are on the surface in some areas. 

Typically, the surface layer of this Judith soil is dark 
grayish brown loam about 6 inches thick. The upper 11 
inches of the subsoil is brown and very pale brown clay 
loam, and the lower 7 inches is white clay loam. The 
upper 22 inches of the substratum is very pale brown 
extremely gravelly loam, and the lower part to a depth of 
66 inches or more is very pale brown extremely gravelly 
sandy clay loam. 

Permeability is moderate to a depth of 24 inches and 
moderately rapid below this depth. Available water 
capacity is moderate. Effective rooting depth is 66 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 30 inches. 
Runoff is slow, and the hazard of water erosion is slight. 
The hazard of soil blowing is high. 

This soil is used primarily for nonirrigated crops, mainly 
wheat, barley, oats, alfalfa, and grass for hay and 
pasture. It is also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the hazard of soil blowing and the 
moderate available water capacity. Stripcropping, tall 
grass barriers, field windbreaks, minimum tillage, stubble- 
mulch tillage, and growing sod crops such as hay and 
pasture help to control soil blowing. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, rough fescue, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, needleandthread, 
western wheatgrass, and blue grama increases. If 
excessive grazing continues, plants such as timothy, 
Kentucky bluegrass, clubmoss, and perennial weeds may 
invade. The potential plant community produces about 
2,200 pounds of air-dry vegetation in years of above- 
normal precipitation and 1,700 pounds in years of below- 
normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

This soil is suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
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needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on this 
soil are potential frost action and low soil strength. Lawn 
grasses, shrubs, and trees that are not sensitive to lime- 
induced chlorosis are well suited to use in landscaping. 
An annual application of iron chelates reduces the 
chlorosis. Frost action and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. The very gravelly or 
extremely gravelly material below a depth of 24 to 40 
inches is a good source of roadfill. 

This map unit is in capability subclass llle, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


127—Judith gravelly loam, 2 to 4 percent slopes. 
This deep, well drained soil is on terraces in the western 
and central parts of the county. It formed in alluvium 
derived dominantly from limestone. Slopes commonly 
are 250 to 1,000 feet long. Elevation is 4,000 to 4,700 
feet. The average annual precipitation is about 19 
inches, the average annual air temperature is about 42 
degrees F, and the average frost-free period is about 
100 days. 

Included in this unit are small areas of deep Windham 
Soils on ridges. 

Typically, the surface layer of this Judith soil is dark 
grayish brown gravelly loam about 6 inches thick. The 
upper 11 inches of the subsoil is brown and very pale 
brown clay loam, and the lower 7 inches is white clay 
loam. The upper 22 inches of the substratum is very pale 
brown extremely gravelly loam, and the lower part to a 
depth of 66 inches or more is very pale brown extremely 
gravelly sandy clay loam. 

Permeability is moderate to a depth of 24 inches and 
moderately rapid below this depth. Available water 
capacity is moderate. Effective rooting depth is 66 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 30 inches. 
Runoff is slow, and the hazard of water erosion is 
moderate. The hazard of soil blowing is high. 

This soil is used primarily for nonirrigated crops, mainly 
wheat, barley, oats, alfalfa, and grass for hay and 
pasture. It is also used as rangeland. 

This soil is suited to nonirrigated crops. It is limited 
mainly by the hazards of soil blowing and water erosion 
and the moderate available water capacity. 
Stripcropping, tall grass barriers, field windbreaks, 
minimum tillage, stubble-mulch tillage, grassed 
waterways, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, rough fescue, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, needleandthread, 
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western wheatgrass, and blue grama increases. If 
excessive grazing continues, plants such as timothy, 
Kentucky bluegrass, clubmoss, and perennial weeds may 
invade. The potential plant community produces about 
2,200 pounds of air-dry vegetation in years of above- 
normal precipitation and 1,700 pounds in years of below- 
normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on this 
soil are potential frost action and low soil strength. Frost 
action and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. The very gravelly or 
extremely gravelly material below a depth of-24 to 40 
inches is good roadfill. Lawn grasses, shrubs, and trees 
that are not sensitive to lime-induced chlorosis are well 
suited to use in landscaping. An annual application of 
iron chelates reduces the chlorosis. 

This map unit is in capability subclass llle, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


128—Judith-Judell clay loams, 0 to 2 percent 
slopes. This map unit is on terraces in the western and 
southern parts of the county. Slopes commonly are more 
than 1,000 feet long. Elevation is 3,200 to 4,500 feet. 
The average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 45 percent Judith clay loam and 40 
percent Judell clay loam. 

Included in this unit are small areas of Judith gravelly 
clay loam and deep Windham soils. Included areas make 
up about 15 percent of the total acreage. 

The Judith soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 6 
inches thick. The upper 11 inches of the subsoil is brown 
and very pale brown clay loam, and the lower 7 inches is 
white clay loam. The upper 22 inches of the substratum 
is very pale brown extremely gravelly loam, and the 
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lower part to a depth of 66 inches or more is very pale 
brown extremely gravelly sandy clay loam. 

Permeability of the Judith soil is moderate to a depth 
of 24 inches and moderately rapid below this depth. 
Available water capacity is moderate. Effective rooting 
depth is 66 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
30 inches. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is high. 

The Judell soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 7 
inches thick. The subsoil is pale brown and very pale 
brown clay loam about 20 inches thick. The upper 26 
inches of the substratum is very pale brown loam, and 
the lower part to a depth of 66 inches or more is pale 
brown extremely gravelly loam. 

Permeability of the Judell soil is moderate to a depth 
of 53 inches and moderately rapid below that depth. 
Available water capacity is high. Effective rooting depth 
is 66 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 30 
inches. Runoff is slow, and the hazard of water erosion 
is slight. The hazard of soil blowing is high. 

The soils in this unit are used mainly for nonirrigated 
crops such as wheat, barley, and oats. They are also 
used for hay and pasture and as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by the hazard of soil blowing and the 
moderate available water capacity of the Judith soil. 
Stripcropping, tall grass barriers, field windbreaks, 
minimum tillage, stubble-mulch tillage, and growing sod 
crops such as hay and pasture help to control soil 
blowing. 

The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of these plants decreases and the 
proportion of Idaho fescue, plains reedgrass, Sandberg 
bluegrass, and blue grama increases. If excessive 
grazing continues, plants such as broom snakeweed, 
Kentucky bluegrass, perennial weeds, and annuals may 
invade. The potential plant community produces about 
2,300 pounds of air-dry vegetation in years of above- 
normal precipitation and 1,700 pounds in years of below- 
normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. The 
surface layer is susceptible to soil blowing if it is 
disturbed or if the range is overgrazed. 

The Judith soil is suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. 
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The Judell soil is suited to windbreaks, but the high 
concentration of lime below a depth of 15 inches and 
the limited moisture supply restrict the choice of trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, white willow, golden willow, ponderosa 
pine, and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, skunkbush sumac, and silver buffaloberry. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. 

The main limitations for homesite development on the 
soils in this unit are potential frost action, low soil 
strength, and the moderate permeability of the Judell 
soil. If the Judell soil is used for septic tank absorption 
fields, the moderate permeability can be overcome by 
increasing the size of the absorption field. Frost action 
and low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. The very gravelly or extremely gravelly 
material of the Judith soi! below a depth of about 24 
inches is good roadfill. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


129—Judith-Judell clay loams, 2 to 4 percent 
slopes. This map unit is on terraces in the western and 
southern parts of the county. Slopes commonly are 250 
to 1,000 feet long. Elevation is 3,200 to 4,500 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 50 percent Judith clay loam and 40 
percent Judell clay loam. : 

Included in this unit are small areas of deep Windham 
soils on ridges, Judith gravelly clay loam, and Judell 
gravelly clay loam. included areas make up about 10 
percent of the total acreage. 

The Judith soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 6 
inches thick. The upper 11 inches of the subsoil is brown 
and very pale brown clay loam, and the lower 7 inches is 
white clay loam. The upper 22 inches of the substratum 
is very pale brown extremely gravelly loam, and the 
lower part to a depth of 66 inches or more is very pale 
brown extremely gravelly sandy clay loam. 

Permeability of the Judith soil is moderate to a depth 
of 24 inches and moderately rapid below this depth. 
Available water capacity is moderate. Effective rooting 
depth is 66 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
30 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is high. 
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The Judell soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 7 
inches thick. The subsoil is pale brown and very pale 
brown clay loam about 20 inches thick. The upper 26 
inches of the substratum is very pale brown loam, and 
the lower part to a depth of 66 inches or more is pale 
brown extremely gravelly loam. 

Permeability of the Judell soil is moderate to a depth 
of 53 inches and moderately rapid below that depth. 
Available water capacity is high. Effective rooting depth 
is 66 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 30 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is high. 

The soils in this unit are used mainly for nonirrigated 
crops such as wheat, barley, and oats. They are also 
used for hay and pasture and as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by the hazards of water erosion and 
soil blowing and the moderate available water capacity 
of the Judith soil. Minimum tillage, contour cultivation, 
grassed waterways, stripcropping, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,300 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,700 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Judith soil is suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. 

The Judell soil is suited to windbreaks, but the high 
concentration of lime below a depth of 15 inches and 
the limited moisture supply restrict the choice of trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, white willow, golden willow, ponderosa 
pine, and Rocky Mountain juniper. Suitable shrubs are 
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Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, skunkbush sumac, and silver buffaloberry. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. 

The main limitations for homesite development on the 
soils in this unit are potential frost action; low soil 
strength, and the moderate permeability of the Judell 
soil. If the Judell soil is used for septic tank absorption 
fields, the moderate permeability can be overcome by 
increasing the size of the absorption field. Frost action 
and low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. The very gravelly or extremely gravelly 
material in the Judith soil below a depth of about 24 
inches is good roadfill. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


130—Judith-Tamaneen clay loams, 0 to 2 percent 
slopes. This map unit is on terraces in the western and 
southern parts of the county. Slopes commonly are more 
than 1,000 feet long. Elevation is 3,200 to 4,400 feet. 
The average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 60 percent Judith clay loam and 30 
percent Tamaneen clay loam. The Judith soil is on slight 
rises, and the Tamaneen soil is in slightly concave areas. 

Included in this unit is about 10 percent Windham soils 
in convex areas. 

The Judith soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 6 
inches thick. The upper 11 inches of the subsoil is brown 
and very pale brown clay loam, and the lower 7 inches is 
white clay loam. The upper 22 inches of the substratum 
is very pale brown extremely gravelly loam, and the 
lower part to a depth of 66 inches or more is very pale 
brown extremely gravelly sandy clay loam. 

Permeability of the Judith soil is moderate to a depth 
of 24 inches and moderately rapid below this depth. 
Available water capacity is moderate. Effective rooting 
depth is 66 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
30 inches. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is high. 

The Tamaneen soil is deep and well drained. It formed 
in alluvium derived dominantly from limestone. Typically, ' 
the surface layer is dark grayish brown clay loam about 7 
inches thick. The upper 6 inches of the subsoil is grayish. 
brown silty clay, and the lower 4 inches is pale brown 
clay loam. The upper 5 inches of the substratum is very 
pale brown very gravelly loam, and the lower part to a 
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depth of 66 inches is very pale brown extremely gravelly 
sandy loam. 

Permeability of the Tamaneen soil is moderately slow 
to a depth of 22 inches and moderately rapid below this 
depth. Available water capacity is low to moderate. 
Effective rooting depth is 66 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 26 inches. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is moderate. 

The soils in this unit are used mainly for nonirrigated 
crops such as wheat, barley, and oats. They are also 
used for hay and pasture and as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by the hazard of soil blowing and the 
low to moderate available water capacity. Stripcropping, 
tall grass barriers, field windbreaks, minimum tillage, 
stubble-mulch tillage, and growing sod crops such as 
hay and pasture help to control soil blowing. 

The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,200 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,600 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. The 
surface layer is susceptible to soil blowing if it is 
disturbed or if the range is overgrazed. 

The Judith soil is suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. 

The Tamaneen soil is suited to windbreaks, but the 
moderate to low available water capacity of the soil limits 
the growth of both trees and shrubs. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. 

The main limitations for homesite development on the 
soils in this unit are potential frost action, low soil 
strength, and the shrink-swell potential of the Tamaneen 
soil. Shrinking and swelling, frost action, and low soil 
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strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. The very gravelly or extremely gravelly 
material below a depth of about 20 inches is good 
roadfill. In the construction of basements or foundations 
for dwellings, the shrink-swell potential can be overcome 
by backfilling excavations with suitable material that has 
low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


131—Judith-Windham clay loams, 0 to 2 percent 
slopes. This map unit is on terraces in the western and 
southern parts of the county. Slopes commonly are more 
than 1,000 feet long. Elevation is 3,200 to 4,400 feet. 
The average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 50 percent Judith clay loam and 40 
percent Windham clay loam. 

included in this unit is about 10 percent Windham 
gravelly clay loam on rises. 

The Judith soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 6 
inches thick. The upper 11 inches of the subsoil is brown 
and very pale brown clay loam, and the lower 7 inches is 
white clay loam. The upper 22 inches of the substratum 
is very pale brown extremely gravelly loam, and the 
lower part to a depth of 66 inches or more is very pale 
brown extremely gravelly sandy clay loam. 

Permeability of the Judith soil is moderate to a depth 
of 24 inches and moderately rapid below this depth. 
Available water capacity is moderate. Effective rooting 
depth is 66 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
30 inches. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is high. 

The Windham soil is deep and well drained. It formed 
in alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 6 
inches thick. The subsoil is pale brown gravelly clay 
loam about 6 inches thick. The upper 6 inches of the 
substratum is white very gravelly loam, and the lower 
part to a depth of 60 inches or more is very pale brown 
extremely gravelly loam. 

Permeability of the Windham soil is moderate to a 
depth of 18 inches and moderately rapid below this 
depth. Available water capacity is very low to low. 
Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 30 inches. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is high. 
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The soils in this unit are used mainly for nonirrigated 
crops such as wheat, barley, and oats. They are also 
used for hay and pasture and as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by the hazard of soil blowing and the 
very low to moderate available water capacity. 
Stripcropping, tall grass barriers, field windbreaks, 
minimum tillage, stubble-mulch tillage, and growing sod 
crops such as hay and pasture help to control soil 
blowing. 

The potential plant community on the Judith soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and Idaho fescue. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
plains reedgrass, Sandberg bluegrass, and blue grama 
increases. If excessive grazing continues, plants such as 
broom snakeweed, Kentucky bluegrass, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 2,300 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,700 pounds in years of below-normal precipitation. 

The potential plant community on the Windham soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
green needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, fringed sagewort, and wild rose increases. If 
excessive grazing continues, plants such as broom 
snakeweed, clubmoss, perennial weeds, and annuals 
may invade. The potential plant community produces 
about 1,400 pounds of air-dry vegetation in years of 
above-normal precipitation and 700 pounds in years of 
below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. The 
surface layer is susceptible to soil blowing if it is 
disturbed or if the range is overgrazed. 

These soils are suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on the 
soils in this unit are potential frost action, and low soil 
strength. Frost action and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. The very gravelly or 
extremely gravelly material below a depth of about 15 
inches is good roadfill. Lawn grasses, shrubs, and trees 
that are not sensitive to lime-induced chlorosis are well 
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suited to use in landscaping. An annual application of 
iron chelates reduces the chlorosis. 

This map unit is in capability subclass llle, nonirrigated. 
The Judith soil is in Clayey range site, 15- to 19-inch 
precipitation zone, and the Windham soil is in Limy range 
site, 15- to 19-inch precipitation zone. 


132—Judith-Windham gravelly clay loams, 0 to 2 
percent slopes. This map unit is on terraces in the 
western and southern parts of the county. Slopes 
commonly are more than 1,000 feet long. Elevation is 
3,200 to 4,400 feet. The average annual precipitation is 
about 16 inches, the average annual air temperature is 
about 43 degrees F, and the average frost-free period is 
about 120 days. 

This unit is about 50 percent Judith gravelly clay loam 
and 40 percent Windham gravelly clay loam. The Judith 
Soil is on plane side slopes, and the Windham soil is on 
convex side slopes. 

Included in this unit is about 10 percent Judith clay 
loam. 

The Judith soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown gravelly clay 
loam about 6 inches thick. The upper 11 inches of the 
subsoil is brown and very pale brown clay loam, and the 
lower 7 inches is white clay loam. The upper 22 inches 
of the substratum is very pale brown extremely gravelly 
loam, and the lower part to a depth of 66 inches or more 
is very pale brown extremely gravelly sandy clay loam. 

Permeability of the Judith soil is moderate to a depth 
of 24 inches and moderately rapid below this depth. 
Available water capacity is moderate. Effective rooting 
depth is 66 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
30 inches. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is high. 

The Windham soil is deep and well drained. It formed 
in alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown gravelly clay 
loam about 6 inches thick. The subsoil is pale brown 
gravelly clay loam about 6 inches thick. The upper 6 
inches of the substratum is white very gravelly loam, and 
the lower part to a depth of 60 inches or more is very 
pale brown extremely gravelly loam. 

Permeability of the Windham soil is moderate to a 
depth of 18 inches and moderately rapid below this 
depth. Available water capacity is very low to low. 
Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 30 inches. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is high. 

The soils in this unit are used mainly for nonirrigated 
crops such as wheat, barley, and oats. They are also 
used for hay and pasture and as rangeland. 
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These soils are well suited to nonirrigated crops. They 
are limited mainly by the hazard of soil blowing, the very 
low to moderate available water capacity, and the 
presence of pebbles and cobbles in the surface layer. 
Stripcropping, tall grass barriers, field windbreaks, 
minimum tillage, stubble-mulch tillage, and growing sod 
crops such as hay and pasture help to control soil 
blowing. 

The potential plant community on the Judith soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and Idaho fescue. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
plains reedgrass, Sandberg bluegrass, and blue grama 
increases. If excessive grazing continues, plants such as 
broom snakeweed, Kentucky bluegrass, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 2,300 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,700 pounds in years of below-normal precipitation. 

The potential plant community on the Windham soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
green needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, fringed sagewort, and wild rose increases. If 
excessive grazing continues, plants such as broom 
snakeweed, clubmoss, perennial weeds, and annuals 
may invade. The potential plant community produces 
about 1,400 pounds of air-dry vegetation in years of 
above-normal precipitation and 700 pounds in years of 
below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. The 
surface layer is susceptible to soil blowing if it is 
disturbed or if the range is overgrazed. 

These soils are suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited'moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on the 
soils in this unit are potential frost action, content of rock 
fragments, and low soil strength. Frost action and low 
soil strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. The very gravelly or extremely gravelly 
material below a depth of about 12 inches is good 
roadfill. Removal of pebbles and cobbles in disturbed 
areas is needed for best results when landscaping, 
particularly in areas used for lawns. Lawn grasses, 
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shrubs, and trees that are not sensitive to lime-induced 
chlorosis are well suited to use in landscaping. An 
annual application of iron chelates reduces the chlorosis. 

This map unit is in capability subclass llle, nonirrigated. 
The Judith soil is in Clayey range site, 15- to 19-inch 
precipitation zone, and the Windham soil is in Limy range 
site, 15- to 19-inch precipitation zone. 


133—Judith-Windham gravelly clay loams, 2 to 8 
percent slopes. This map unit is on terraces and fans in 
the western and southern parts of the county. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 3,200 
to 4,400 feet. The average annual precipitation is about 
16 inches, the average annual air temperature is about 
43 degrees F, and the average frost-free period is about 
120 days. 

This unit is about 50 percent Judith gravelly clay loam 
and 40 percent Windham gravelly clay loam. The Judith 
soil is on plane and concave side slopes, and the 
Windham soil is on convex side slopes. 

Included in this unit are small areas of Judith clay 
loam on plane side slopes and Windham very gravelly 
loam and Windham extremely gravelly loam in convex 
areas. Included areas make up about 10 percent of the 
total acreage. 

The Judith soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown gravelly clay 
loam about 6 inches thick. The upper 11 inches of the 
subsoil is brown and very pale brown clay loam, and the 
lower 7 inches is white clay loam. The upper 22 inches 
of the substratum is very pale brown extremely gravelly 
loam, and the lower part to a depth of 66 inches or more 
is very pale brown extremely gravelly sandy clay loam. 

Permeability of the Judith soil is moderate to a depth 
of 24 inches and moderately rapid below this depth. 
Available water capacity is moderate. Effective rooting 
depth is 66 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
30 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is high. 

The Windham soil is deep and well drained. It formed 
in alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown gravelly clay 
loam about 6 inches thick. The subsoil is pale brown 
gravelly clay loam about 6 inches thick. The upper 6 
inches of the substratum is white very gravelly loam, and 
the lower part to a depth of 60 inches or more is very 
pale brown extremely gravelly loam. 

Permeability of the Windham soil is moderate to a 
depth of 18 inches and moderately rapid below this 
depth. Available water capacity is very low to low. 
Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 30 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is high. 
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The soils in this unit are used mainly for nonirrigated 
crops such as wheat, barley, and oats. They are also 
used for hay and pasture and as rangeland. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the hazards of soil blowing and water 
erosion, the very low to moderate available water 
capacity, and the presence of pebbles and cobbles in 
the surface layer. Minimum tillage, contour cultivation, 
grassed waterways, stripcropping, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. Tall grass barriers trap snow, which 
increases the amount of moisture in the soil. 

The potential plant community on the Judith soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and Idaho fescue. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
plains reedgrass, Sandberg bluegrass, and blue grama 
increases. If excessive grazing continues, plants such as 
broom snakeweed, Kentucky bluegrass, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 2,300 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,700 pounds in years of below-normal precipitation. 

The potential plant community on the Windham soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
green needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, fringed sagewort, and wild rose increases. If 
excessive grazing continues, plants such as broom 
snakeweed, clubmoss, perennial weeds, and annuals 
may invade. The potential plant community produces 
about 1,400 pounds of air-dry vegetation in years of 
above-normal precipitation and 700 pounds in years of 
below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

These soils are suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on the 
soils in this unit are potential frost action and low soil 
strength. Frost action and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
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use of suitable fill material that is properly compacted 
can overcome these limitations. The very gravelly or 
extremely gravelly material below a depth of about 15 
inches is good roadfill. Removal of pebbles and cobbles 
in disturbed areas is needed for best results when 
landscaping, particularly in areas used for lawns. Lawn 
grasses, shrubs, and trees that are not sensitive to lime- 
induced chlorosis are well suited to use in landscaping. 
An annual application of iron chelates reduces the 
chlorosis. 

This map unit is in capability subclass IVe, 
nonirrigated. The Judith soil is in Clayey range site, 15- 
to 19-inch precipitation zone, and the Windham soil is in 
Limy range site, 15- to 19-inch precipitation zone. 


134—Judith-Windham gravelly clay loams, 8 to 15 
percent slopes. This map unit is on terrace edges in the 
western and southern parts of the county. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 3,200 
to 4,400 feet. The average annual precipitation is about 
16 inches, the average annual air temperature is about 
43 degrees F, and the average frost-free period is about 
120 days. 

This unit is about 40 percent Judith gravelly clay loam 
and 40 percent Windham gravelly clay loam. The Judith 
soil is on plane and convex side slopes below areas of 
the Windham soil. The Windham soil is on terrace edges. 

Included in this unit are small areas of Windham very 
gravelly clay loam on knolls and small areas of 
moderately deep Winifred soils on uplands. Included 
areas make up about 20 percent of the total acreage. 

The Judith soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown gravelly clay 
loam about 6 inches thick. The upper 11 inches of the 
subsoil is brown and very pale brown clay loam, and the 
lower 7 inches is white clay loam. The upper 22 inches 
of the substratum is very pale brown extremely gravelly 
loam, and the lower part to a depth of 66 inches or more 
is very pale brown extremely gravelly sandy clay loam. 

Permeability of the Judith soil is moderate to a depth 
of 24 inches and moderately rapid below this depth. 
Available water capacity is moderate. Effective rooting 
depth is 66 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
30 inches. Runoff is medium, and the hazard of water 
erosion is high. The hazard of soil blowing is high. 

The Windham soil is deep and well drained. It formed 
in alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown gravelly clay 
loam about 6 inches thick. The subsoil is pale brown 
gravelly clay loam about 6 inches thick. The upper 6 
inches of the substratum is white very gravelly loam, and 
the lower part to a depth of 60 inches or more is very 
pale brown extremely gravelly loam. 

Permeability of the Windham soil is moderate to a 
depth of 18 inches and moderately rapid below this 
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depth. Available water capacity is very low to low. 
Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 30 inches. Runoff is medium, 
and the hazard of water erosion is high. The hazard of 
soil blowing is high. 

The soils in this unit are used mainly as rangeland and 
for hay and pasture. 

These soils are poorly suited for nonirrigated crops 
because of the hazards of water erosion and soil blowing 
and the very low to low available water capacity of the 
Windham soil. 

These soils are suited to hay and pasture. They are 
limited mainly by the hazards of soil blowing and water 
erosion, the very low to moderate available water 
capacity, and the presence of pebbles and cobbles in 
the surface layer. Seedbed preparation and planting on 
the contour or across the slope, where practical, help to 
control soil blowing and water erosion. All adapted 
pasture plants can be grown, but bunch-type species 
planted alone generally are not suitable because of the 
hazard of erosion. Grasses and legumes grow well if 
adequate fertilizer is used. 

The potential plant community on the Judith soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and Idaho fescue. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
plains reedgrass, Sandberg bluegrass, and blue grama 
increases. If excessive grazing continues, plants such as 
broom snakeweed, Kentucky bluegrass, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 2,300 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,700 pounds in years of below-normal precipitation. 

The potential plant community on the Windham soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
green needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, fringed sagewort, and wild rose increases. If 
excessive grazing continues, plants such as broom 
snakeweed, clubmoss, perennial weeds, and annuals 
may invade. The potential plant community produces 
about 1,400 pounds of air-dry vegetation in years of 
above-normal precipitation and 700 pounds in years of 
below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

These soils are suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
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trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on the 
soils in this unit are potential frost action, content of rock 
fragments, and low soil strength. Slope is a concern in 
installing septic tank absorption fields. Absorption lines 
should be installed on the contour. Frost action and low 
soil strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. The very gravelly or extremely gravelly 
material below a depth of about 12 inches is good 
roadfill. Removal of pebbles and cobbles in disturbed 
areas is needed for best results when landscaping, 
particularly in areas used for lawns. Lawn grasses, 
shrubs, and trees that are not sensitive to lime-induced 
chlorosis are well suited to use in landscaping. An 
annual application of iron chelates reduces the chlorosis. 

This map unit is in capability subclass IVe, 
nonirrigated. The Judith soil is in Clayey range site, 15- 
to 19-inch precipitation zone, and the Windham soil is in 
Limy range site, 15- to 19-inch precipitation zone. 


135—Julin-Dilts clays, 2 to 25 percent slopes. This 
map unit is on uplands in the east-central and 
northeastern parts of the county. Slopes commonly are 
250 to 1,000 feet long. Elevation is 2,200 to 3,800 feet. 
The average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

This unit is about 60 percent Julin clay and 30 percent 
Dilts clay. The Julin soil is on plane side slopes, and the 
Dilts soil is on ridges and knolls. 

Included in this unit is about 10 percent shallow 
Neldore soils on ridges and knolls. 

The Julin soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
consolidated shale. Typically, the surface layer is gray 
clay about 7 inches thick. The underlying material is gray 
silty clay 23 inches thick. Gray shale is at a depth of 
about 30 inches. Depth to shale ranges from 20 to 40 
inches. 

Permeability of the Julin soil is slow. Available water 
capacity is very low to low. Effective rooting depth is 20 
to 40 inches. The average annual wetting depth where 
this soil is under native vegetation is 20 to 22 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

The Dilts soil is shallow and well drained. It formed in 
residuum derived dominantly from consolidated shale. 
Typically, the surface layer is light brownish gray clay 
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about 3 inches thick. The underlying material is light 
brownish gray and grayish brown clay about 12 inches 
thick. Gray shale is at a depth of about 15 inches. Depth 
to shale ranges from 10 to 20 inches. 

Permeability of the Dilts soil is very slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of the hazards of soil blowing 
and water erosion and the shallow and moderate depth 
to shale. 

The potential plant community on the Julin soil is 
mainly western wheatgrass, thickspike wheatgrass, 
prairie sandreed, and wild rose. if the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, 
goldenrod, longleaf sagebrush, and big sagebrush 
increases. If excessive grazing continues, plants such as 
goldenpea, annuals, perennial weeds, and creeping 
juniper may invade. The potential plant community 
produces about 900 pounds of air-dry vegetation in years 
of above-normal precipitation and 400 pounds in years of 
below-normal precipitation. 

The potential plant community on the Dilts soil is 
mainly western wheatgrass, prairie sandreed, thickspike 
wheatgrass, and plains reedgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of plains reedgrass, 
prairie junegrass, longleaf sagebrush, and creeping 
juniper increases. If excessive grazing continues, plants 
such as goldenpea, creeping juniper, perennial weeds, 
and annuals may invade. The potential plant community 
produces about 700 pounds of air-dry vegetation in years 
of above-normal precipitation and 300 pounds in years of 
below-normal precipitation. 

The surface layer of these soils is susceptible to water 
erosion and soil blowing if it is disturbed or if the range is 
overgrazed. Mechanical treatment is not practical 
because of the dissection caused by drainage and the 
hazards of water erosion and soil blowing. 

These soils are poorly suited to windbreaks. They are 
limited mainly by the very low available water capacity. 

The main limitations for homesite development on the 
soils in this unit are slow and very slow permeability, 
slope, moderate and shallow depth to shale, shrink-swell 
potential, and low soil strength. These soils are severely 
limited for septic tank absorption fields because of the 
slow and very slow permeability, slope, and moderate 
and shallow depth to shale. Cuts to level building sites 
can expose shale. Shrinking and swelling and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
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limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass Vle, 
nonirrigated. The Julin soil is in Clayey range site, 10- to 
14-inch precipitation zone, and the Dilts soil is in Shallow 
Clay range site, 10- to 14-inch precipitation zone. 


136—Kildor clay loam, 2 to 15 percent slopes. This 
moderately deep, well drained soil is on uplands in the 
south-central part of the county. It formed in alluvium 
and residuum derived from semiconsolidated shale. 
Slopes commonly are 250 to 1,000 feet long. Elevation 
is 4,600 to 6,000 feet. The average annual precipitation 
is about 22 inches, the average annual air temperature is 
about 40 degrees F, and the average frost-free period is 
about 70 days. 

Included in this unit are small areas of moderately 
deep Castle soils on knolls and deep Burnette soils on 
concave side slopes and fans. 

Typically, the surface layer of this Kildor soil is grayish 
brown loam about 2 inches thick. The next layer is dark 
grayish brown clay loam about 3 inches thick. The upper 
8 inches of the subsoil is light olive gray clay, and the 
lower 24 inches is pale olive and light olive gray silty 
clay. Pale olive and olive shale is at a depth of about 37 
inches. Depth to shale ranges from 20 to 40 inches. 

Permeability is slow. Available water capacity is low to 
moderate. Effective rooting depth is 20 to 40 inches. The 
average annual wetting depth where this soil is under 
native vegetation is-20 to 40 inches. Runoff is medium to 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is moderate. 

This soil is used as rangeland, for hay and pasture, 
and for nonirrigated crops such as wheat, barley, and 
oats. 

This soil is suited to nonirrigated crops. It is limited 
mainly by the short growing season and the hazards of 
water erosion and soil blowing. Timeliness is of prime 
importance in all tillage, seeding, and harvesting 
operations. Minimum tillage, contour cultivation, grassed 
waterways, stubble-mulch tillage, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on this soil is mainly 
rough fescue, bearded wheatgrass, mountain brome, and 
Columbia needlegrass. If the range is excessively 
grazed, the proportion of these plants decreases and the 
proportion of Idaho fescue, western wheatgrass, lupine, 
and shrubby cinquefoil increases. If excessive grazing 
continues, plants such as Kentucky bluegrass, timothy, 
perennial forbs, and annuals may invade. The potential 
plant community produces about 3,300 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,300 pounds in years of below-normal precipitation. 
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This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is suited to windbreaks, but the low to 
moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian crabapple, green ash, Siberian 
elm, ponderosa pine, and Rocky Mountain juniper. 
Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. Summer fallow, cultivation 
for weed control, and adapted plants are needed to 
insure establishment and survival of seedlings. Planting 
on the contour helps to conserve moisture. 

The main limitations for homesite development on this 
soil are slow permeability, moderate depth to shale, 
shrink-swell potential, potential frost action, and low soil 
strength. The soil is severely limited for septic tank 
absorption fields because of the slow permeability and 
the moderate depth to shale. Cuts to level building sites 
can expose shale. Shrinking and swelling, frost action, 
and low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass IVe, 
nonirrigated, and in Clayey range site, 20- to 24-inch 
precipitation zone. 


137—Kildor-Sheege complex, 25 to 60 percent 
slopes. This map unit is on uplands in the south-central 
part of the county. Slopes commonly are 250 to 1,000 
feet long. Elevation is 4,600 to 6,000 feet. The average 
annual precipitation is about 22 inches, the average 
annual air temperature is about 40 degrees F, and the 
average frost-free period is about 70 days. 

This unit is about 55 percent Kildor clay loam and 25 
percent Sheege channery loam. The Kildor soil is on 
both convex and plane side slopes, and the Sheege soil 
is on ridges. The Kildor soil has slopes of 25 to 45 
percent, and the Sheege soil has slopes of 25 to 60 
percent. 

Included in this unit are small areas of moderately 
deep Skaggs soils on backslopes, deep Hoosan soils on 
foot slopes and fans, and Rock outcrop on ridge crests. 
Included areas make up about 20 percent of the total 
acreage. 

The Kildor soil is moderately deep and well drained. It 
formed in alluvium and residuum derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
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grayish brown loam about 2 inches thick. The next layer 
is dark grayish brown clay loam about 3 inches thick. 
The upper 8 inches of the subsoil is light olive gray clay, 
and the lower 24 inches is pale olive and light olive gray 
silty clay. Pale olive shale is at a depth of about 37 
inches. Depth to shale ranges from 20 to 40 inches. 

Permeability of the Kildor soil is slow. Available water 
capacity is low to moderate. Effective rooting depth is 20 
to 40 inches. The average annual wetting depth where 
this soil is under native vegetation is 20 to 40 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 

The Sheege soil is shallow and well drained. It formed 
in residuum derived dominantly from fractured hard 
limestone. Typically, the surface layer is dark gray 
channery loam about 6 inches thick. The underlying 
material is pale brown very channery loam about 6 
inches thick. Limestone is at a depth of about 12 inches. 
Depth to limestone ranges from 10 to 20 inches. 

Permeability of the Sheege soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Kildor soil is 
mainly rough fescue, bearded wheatgrass, mountain 
brome, and Columbia needlegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, lupine, and shrubby cinquefoil increases. If 
excessive grazing continues, plants such as Kentucky 
bluegrass, timothy, perennial forbs, and annuals. may 
invade. The potential plant community produces about 
3,300 pounds of air-dry vegetation in years of above- 
normal precipitation and 2,300 pounds in years of below- 
normal precipitation. i 

The potential plant community on the Sheege soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
bearded wheatgrass, and Columbia needlegrass. If the 
range is excessively grazed, the proportion of these 
plants decreases and the proportion of Idaho fescue, big 
sagebrush, Sandberg bluegrass, and eriogonum 
increases. If excessive grazing continues, plants such as 
broom snakeweed, perennial forbs, and annuals may 
invade. The potential plant community produces about 
1,200 pounds of air-dry vegetation in years of above- 
normal precipitation and 700 pounds in years of below- 
normal precipitation. 

The surface layer is susceptible to water erosion and 
soil blowing if it is disturbed or if the range is overgrazed. 
These soils are not suitable for mechanical treatment 
because of steepness of slope and rough topography. 
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These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

The soils in this unit are poorly suited to homesite 
development because of steepness of slope and 
moderate and shallow depth to shale and limestone. 

This map unit is in capability subclass Vile, 
nonirrigated. The Kildor soil is in Clayey range site, 20- 
to 24-inch precipitation zone, and the Sheege soil is in 
Shallow range site, 20- to 24-inch precipitation zone. 


138—Kildor-Skaggs-Hanson complex, 15 to 45 
percent slopes. This map unit is on uplands in the 
south-central part of the county. Slopes commonly are 
250 to 1,000 feet long. Elevation is 4,600 to 6,000 feet. 
The average annual precipitation is about 22 inches, the 
average annual air temperature is about 40 degrees F, 
and the average frost-free period is about 70 days. 

This unit is about 45 percent Kildor clay loam, 20 
percent Skaggs stony loam, and 20 percent Hanson 
stony loam. The Kildor and Skaggs soils are on plane 
and convex side slopes, and the Hanson soil is on foot 
slopes. 

Included in this unit is about 15 percent moderately 
deep Castle soils. 

The Kildor soil is deep and well drained. It formed in 
alluvium and residuum derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
grayish brown loam about 2 inches thick. The next layer 
is dark grayish brown clay loam about 3 inches thick. 
The upper 8 inches of the subsoil is light olive gray clay, 
and the lower 24 inches is pale olive and light olive gray 
silty clay. Pale olive and olive shale is at a depth of 
about 37 inches. Depth to shale ranges from 20 to 40 
inches. 

Permeability of the Kildor soil is slow. Available water 
capacity is low to moderate. Effective rooting depth is 20 
to 40 inches. The average annual wetting depth where 
this soil is under native vegetation is 20 to 40 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 

The Skaggs soil is moderately deep and well drained. 
It formed in residuum derived dominantly from fractured 
hard limestone. Typically, the surface layer is very dark 
grayish brown stony loam about 8 inches thick. The. 
upper 16 inches of the underlying material is light gray 
and white very gravelly loam, and the lower 8 inches is 
pale yellow very gravelly clay loam. Limestone is at a 
depth of about 32 inches. Depth to limestone ranges 
from 20 to 40 inches. 

Permeability of the Skaggs soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is moderate. 

The Hanson soil is deep and well drained. It formed in 
alluvium and colluvium derived dominantly from 
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limestone. Typically, the surface layer is. very dark 
grayish brown stony loam about 11 inches thick. The 
next layer is dark grayish brown cobbly clay loam about 
4 inches thick. The underlying material to a depth of 62 
inches or more is pale brown and very pale brown 
extremely gravelly clay loam. 

Permeability of the Hanson soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 62 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is 62 inches or more. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Kildor soil is 
mainly rough fescue, bearded wheatgrass, mountain 
brome, and Columbia needlegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, lupine, and shrubby cinquefoil increases. If 
excessive grazing continues, plants such as Kentucky 
bluegrass, timothy, perennial forbs, and annuals may 
invade. The potential plant community produces about 
3,300 pounds of air-dry vegetation in years of above- 
normal precipitation and 2,300 pounds in years of below- 
normal precipitation. 

The potential plant community on the Skaggs and 
Hanson soils is mainly rough fescue, bluebunch 
wheatgrass, Columbia needlegrass, and mountain 
brome. If the range is excessively grazed, the proportion 
of these plants decreases and the proportion of Idaho 
fescue, western wheatgrass, Letterman needlegrass, and 
spikeoat increases. If excessive grazing continues, plants 
such as timothy, Kentucky bluegrass, onespike 
danthonia, and perennial forbs may invade. The potential 
plant community produces about 3,400 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,500 pounds in years of below-normal precipitation. 

. The surface layer is susceptible to water erosion and 
soil blowing if it is disturbed or if the range is overgrazed. 
These soils are not suitable for mechanical treatment 
because of steepness of slope and rough topography. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

The main limitations for homesite development on the 
Kildor soil are slow permeability, slope, moderate depth 
to shale, shrink-swell potential, potential frost action, and 
low soil strength. This soil is severely limited for septic 
tank absorption fields because of slope, slow 
permeability, and moderate depth to shale. Cuts to level 
building sites can expose shale. Shrinking and swelling, 
frost action, and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
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basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

The main limitations for homesite development on the 
Skaggs and Hanson soils are slope, potential frost 
action, content of rock fragments, low soil strength, and 
moderate depih to limestone in the Skaggs soil. These 
soils are severely limited for septic tank absorption fields 
because of slope and moderate depth to limestone in 
the Skaggs soil. Cuts to level building sites can expose 
limestone in the Skaggs soil. Frost action and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. Removal of pebbles and cobbles in disturbed 
areas is needed for best results when landscaping, 
particularly in areas used for lawns. 

This map unit is in capability subclass Vle, 
nonirrigated. The Kildor soil is in Clayey range site, 20- 
to 24-inch precipitation zone, and the Skagg and Hanson 
soils are in Silty range site, 20- to 24-inch precipitation. 


139—Klayent clay loam, 0 to 2 percent slopes. This 
deep, somewhat poorly drained soil is on flood plains. It 
formed in alluvium derived from mixed rock sources. 
Slopes commonly are more than 1,000 feet long. 
Elevation is 2,400 to 3,500 feet. The average annual 
precipitation is about 12 inches, the average annual air 
temperature is about 44 degrees F, and the average 
frost-free period is about 130 days. 

Included in this unit are small areas of deep, well 
drained Harlem soils. Also included are small areas of 
salt- and alkali-affected soils. 

Typically, the surface layer of this Klayent soil is very 
dark grayish brown clay loam about 5 inches thick. The 
upper 9 inches of the subsoil is very dark gray clay, and 
the lower 9 inches is grayish brown and dark grayish 
brown clay. The upper 7 inches of the substratum is gray 
clay, the next 12 inches is gray clay loam stratified with 
thin lenses of clay, and the lower part to a depth of 66 
inches or more is greenish gray sandy clay loam 
stratified with thin lenses of loam and sandy clay. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 66 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is 66 inches or more. A seasonal high 
water table is at a depth of 24 to 36 inches in spring and 
early in summer. Runoff is slow, and the hazard of water 
erosion is slight except during periods of rare flooding. 
The hazard of soil blowing is high. 

This soil is used mainly as rangeland. It is also used 
for hay and pasture. 

This soil is poorly suited to cultivated crops because of 
the seasonal high water table and wetness. 

This soil is suited to hay and pasture. It is limited 
mainly by the seasonal high water table at a depth of 24 
to 36 inches and the hazards of flooding and soil 
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blowing. Wetness limits the choice of plants, limits the 
period of cutting or grazing, and increases the risk of 
winterkill. Maintaining a good plant cover on this soil 
helps to control soil blowing and reduces water erosion 
during floods. 

The potential plant community on this soil is mainly 
slender wheatgrass, prairie cordgrass, basin wildrye, and 
western wheatgrass. If the range is excessively grazed, 
the proportion of most of these plants decreases and the 
proportion of western wheatgrass, willow, mat muhly, 
and shrubby cinquefoil increases. If excessive grazing 
continues, plants such as Kentucky bluegrass, smooth 
brome, arrowgrass, and perennial weeds may invade. 
The potential plant community produces about 3,500 
pounds of air-dry vegetation in years of above-normal 
precipitation and 2,800 pounds in years of below-normal 
precipitation. 

Mechanical treatment is limited because of the 
seasonal high water table and wetness. Grazing should 
be delayed until the soil has drained sufficiently and is 
firm enough to withstand trampling by livestock. 

This soil is suited to windbreaks, but the seasonal high 
water table limits the choice of trees and shrubs to those 
that are water tolerant. Suitable trees for planting are 
Russian-olive, Siberian crabapple, green ash, Siberian 
elm, white willow, golden willow, plains cottonwood, 
ponderosa pine, and Rocky Mountain juniper. Suitable 
shrubs are Tatarian honeysuckle, common chokecherry, 
lilac, skunkbush sumac, purpleosier willow, silver 
buffaloberry, and redosier dogwood. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. 

The hazard of rare flooding, the seasonal high water 
table, wetness, and the possibility of streams changing 
channels make homesite development on this soil 
impractical. 

This map unit is in capability subclass VIw, 
nonirrigated, and in Subirrigated range site, 10- to 14- 
inch precipitation zone. 


140—Kobar silty clay loam, 0 to 2 percent slopes. 
This deep, well drained soil is on terraces in the eastern 
and northern parts of the county. It formed in alluvium. 
Slopes commonly are more than 1,000 feet long. 
Elevation is 2,200 to 3,600 feet. The average annual 
precipitation is about 12 inches, the average annual air 
temperature is about 44 degrees F, and the average 
frost-free period is about 130 days. 

Included in this unit are small areas of deep Yamac 
soils on fans. 

Typically, the surface layer of this Kobar soil is grayish 
brown silty clay loam about 7 inches thick. The subsoil is 
light brownish gray silty clay loam about 13 inches thick. 
The substratum to a depth of 60 inches or more is light 
brownish gray clay loam. 
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Permeability is slow. Available water capacity is high. 
Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 22 inches. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is moderate. 

This soil is used mainly for nonirrigated crops such as 
wheat, barley, and oats. It is also used for hay and 
pasture and as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazard of soil 
blowing. Because precipitation is not sufficient for annual 
cropping, a cropping system that includes small grains 
and summer fallow is best. Stripcropping, tall grass 
barriers, field windbreaks, minimum tillage, stubble-mulch 
tillage, and growing sod crops such as hay and pasture 
help to control soil blowing. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, bluebunch 
wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as. 
perennial weeds, broom snakeweed, annuals, and 
clubmoss may invade. The potential plant community 
produces about 1,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, shrink-swell potential, and low 
soil strength. If the soil is used for septic tank absorption 
fields, the slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 10- to 14-inch precipitation 
zone. 
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141—Kobar silty clay loam, 2 to 8 percent slopes. 
This deep, well drained soil is on terraces and fans in 
the eastern and northern parts of the county. It formed in 
alluvium. Slopes commonly are 1,000 feet long. 
Elevation is 2,200 to 3,600 feet. The average annual 
precipitation is about 12 inches, the average annual air 
temperature is about 44 degrees F, and the average 
frost-free period is about 130 days. 

Included in this unit are small areas of deep Yamac 
Soils on fans. 

Typically, the surface layer of this Kobar soil is grayish 
brown silty clay loam about 7 inches thick. The subsoil is 
light brownish gray silty clay loam about 13 inches thick. 
The substratum to a depth of 60 inches or more is light 
brownish gray clay loam. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 22 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is moderate. 

This soil is used mainly for nonirrigated crops such as 
wheat, barley, and oats. It is also used for hay and 
pasture and as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazards of 
water erosion and soil blowing. Because precipitation is 
not sufficient for annual cropping, a cropping system that 
includes small grains and summer fallow is best. 
Minimum tillage, contour cultivation, grassed waterways, 
stripcropping, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 
Crop residue left on or near the surface helps to 
conserve moisture, increases the water intake rate, and 
improves tilth. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, bluebunch 
wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, annuals, and 
clubmoss may invade. The potential plant community 
produces about 1,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

Where clubmoss and blue grama are the dominant 
vegetation, pitting, furrowing, chiseling, or other 
mechanical treatment practices can be used to improve 
depleted rangeland. This soil is suitable for seeding to 
adapted grasses and forbs if the range is in poor 
condition. Seedbed preparation and planting on the 
contour or across the slope, where practical, conserve 
moisture and help to control water erosion. The surface 
layer is susceptible to water erosion and soil blowing if it 
is disturbed or if the range is overgrazed. 


138 


This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, shrink-swell potential, and low 
soil strength. If this soil is used for septic tank absorption 
fields, the slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 10- to 14-inch precipitation 
zone. 


142—Kobar silty clay loam, gullied, 2 to 25 percent 
slopes. This deep, well drained soil is on fans in the 
eastern and northern parts of the county. It formed in 
alluvium. Slopes commonly are less than 250 feet long. 
Elevation is 2,200 to 3,600 feet. The average annual 
precipitation is about 12 inches, the average annual air 
temperature is about 44 degrees F, and the average 
frost-free period is about 130 days. 

Included in this unit are small areas of deep Yamac 
soils on dissected fans and deep, clayey and loamy soils 
on steep to very steep side slopes. Also included are 
small areas of deep Havre and Harlem soils and 
somewhat poorly drained soils along narrow 
drainageways. Included areas make up about 25 percent 
of the total acreage. 

Typically, the surface layer of this Kobar soil is grayish 
brown silty clay loam about 7 inches thick. The subsoil is 
light brownish gray silty clay loam about 13 inches thick. 
The substratum to a depth of 60 inches or more is light 
brownish gray clay loam. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 22 inches. Runoff is medium 
to rapid, and the hazard of water erosion is moderate to 
high. The hazard of soil blowing is moderate. 

This soil is used as rangeland. 

This soil is poorly suited to cultivated crops and to hay 
and pasture because of steepness of slope and rough 
topography. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, bluebunch 
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wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, annuals, and 
clubmoss may invade. The potential plant community 
produces about 1,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

The surface layer is susceptible to water erosion and 
soil blowing if it is disturbed or the range is overgrazed. 
The soil is not suitable for mechanical treatment 
because of slope and rough topography. 

This soil is not suited to windbreaks. It is limited mainly 
by slope. 

The main limitations for homesite development on this 
soil are the dissected topography, slow permeability, 
slope, shrink-swell potential, and low soil strength. If the 
soil is used for septic tank absorption fields, the slow 
permeability and slope can be overcome by increasing 
the length of absorption lines and installing them on the 
contour. Shrinking and swelling and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. In the 
construction of basements or foundations for dwellings, 
the shrink-swell potential can be overcome by backfilling 
excavations with suitable material that has low shrink- 
swell potential. 

This map unit is in capability subclass Vile, 
nonirrigated, and in Clayey range site, 10- to 14-inch 
precipitation zone. 


143—Korchea loam. This deep, well drained soil is on 
flood plains in the central and western parts of the 
county. It formed in alluvium derived from mixed rock 
sources. Slope ranges from 0 to 2 percent. Slopes 
commonly àre more than 1,000 feet long. Elevation is 
3,400 to 3,800 feet. The average annual precipitation is 
about 16 inches, the average annual air temperature is 
about 43 degrees F, and the average frost-free period is 
about 120 days. 

Included in this unit are small areas of deep Sudworth 
soils that are underlain by sand and gravel at a depth of 
20 to 30 inches. 

Typically, the surface layer of this Korchea soil is dark 
grayish brown loam about 7 inches thick. The upper 17 
inches of the underlying material is grayish brown loam 
stratified with silt loam and fine sandy loam, the next 30 
inches is grayish brown loam stratified with silt loam and 
very fine sandy loam, and the lower part to a depth of 66 
inches or more is grayish brown loam stratified with silt 
loam. 

Permeability is moderate. Available water capacity is 
high. Effective rooting depth is 66 inches or more. The 
average annual wetting depth where this soil is under 
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native vegetation is about 30 inches. Runoff is slow, and 
the hazard of water erosion is slight except during 
periods of rare flooding. The hazard of soil blowing is 
moderate. 

This soil is used mainly for hay and pasture and 
nonirrigated crops such as wheat, barley, and oats. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazards of 
flooding, streambank cutting, and soil blowing. Soil 
blowing can be reduced by returning crop residue to the 
soil and practicing minimum tillage. Growing sod crops 
such as hay and pasture also helps to control soil 
blowing and reduces water erosion during periods of 
flooding. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, Sandberg bluegrass, and 
blue grama increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, clubmoss, 
and perennial weeds may invade. The potential plant 
community produces about 1,800 pounds οἱ air-dry 
vegetation in years of above-normal precipitation and 
1,000 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to water erosion during periods of 
flooding and to soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
`Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The hazards of rare flooding and streambank cutting 
make homesite development on this soil impractical. 

This map unit is in capability subclass llle, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


144—Korchea and Frazer soils, occasionally 
flooded. This map unit is on flood plains in the western 
and central parts of the county. Slope ranges from 0 to 2 
percent. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 3,400 to 3,800 feet. The average annual 
precipitation is about 16 inches, the average annual air 
temperature is about 43 degrees F, and the average 
frost-free period is about 120 days. 

The percentage of these two soils varies greatly from 
one area to another. 
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Included in this unit are small areas of soils that are 
similar to the Korchea and Frazer soils but are deep fine 
sandy loams. 

The Korchea soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is dark grayish brown loam about 7 inches 
thick. The upper 17 inches of the underlying material is 
grayish brown loam stratified with silt loam and fine 
sandy loam, the next 30 inches is grayish brown loam 
stratified with silt loam and very fine sandy loam, and the 
lower part to a depth of 66 inches or more is grayish 
brown loam stratified with silt loam. 

Permeability of the Korchea soil is moderate. Available 
water capacity is high. Effective rooting depth is 66 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 30 inches. 
Runoff is slow, and the hazard of water erosion is slight 
except during periods of occasional flooding. The hazard 
of soil blowing is moderate. 

The Frazer soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is grayish brown silty clay loam about 6 
inches thick. The upper 16 inches of the underlying 
material is grayish brown silty clay loam, the next 12 
inches is grayish brown silty clay, and the lower part to a 
depth of 60 inches or more is grayish brown silty clay 
loam. 

Permeability of the Frazer soil is slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 22 inches. Runoff is 
slow, and the hazard of water erosion is slight except 
during periods of occasional flooding. The hazard of soil 
blowing is moderate. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of dissection by drainageways 
and the hazard of flooding. 

The potential plant community on these soils is mainly 
western wheatgrass, green needlegrass, slender 
wheatgrass, and basin wildrye. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of western wheatgrass, prairie 
junegrass, needleandthread, and silver sagebrush 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, clubmoss, pricklypear, and curlycup 
gumweed may invade. The potential plant community 
produces about 2,500 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,200 pounds in 
years of below-normal precipitation. 

The surface layer is susceptible to water erosion 
during floods and to soil blowing if it is disturbed or if the 
range is overgrazed. Mechanical treatment is limited 
because of dissection by drainageways, susceptibility to 
flooding, and the hazard of water erosion. Maintaining a 
good plant cover on the soils helps to control erosion 
during floods and reduces soil blowing. 
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These soils are well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The hazards of occasional flooding and the possibility 
of streams changing channel make homesite 
development on these soils impractical. 

This map unit is in capability subclass Vlw, 
nonirrigated, and in Overflow range site, 15- to 19-inch 
precipitation zone. 


145—Lawther silty clay, 0 to 2 percent slopes. This 
deep, well drained soil is on terraces and fans in the 
western and central parts of the county. It formed in 
alluvium derived dominantly from shale. Slopes 
commonly are more than 1,000 feet long. Elevation is 
3,200 to 4,000 feet. The average annual precipitation is 
about 16 inches, the average annual air temperature is 
about 43 degrees F, and the average frost-free period is 
about 120 days. 

Included in this unit are small areas of deep, salt- and 
alkali-affected Adger soils. 

Typically, the surface layer of this Lawther soil is 
grayish brown silty clay about 6 inches thick. The subsoil 
is light grayish brown silty clay about 14 inches thick. 
The substratum to a depth of 64 inches or more is light 
grayish brown clay. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 64 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 26 inches. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is high. 

This soil is used mainly for nonirrigated crops such as 
wheat, barley, and oats. It is also used for hay and 
pasture and as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the hazard of soil blowing and low 
precipitation. Stripcropping, tall grass barriers, field 
windbreaks, minimum tillage, stubble-mulch tillage, and 
growing sod crops such as hay and pasture help to 
control soil blowing. Return of crop residue to the soil 
helps to maintain good tilth. 

The potential plant community on this soil is mainly 
western wheatgrass, bluebunch wheatgrass, green 
needlegrass, and basin wildrye. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Sandberg bluegrass, 
plains reedgrass, Idaho fescue, and blue grama 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, broom snakeweed, perennial 
weeds, and annuals may invade. The potential plant 
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community produces about 2,000 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,400 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, shrink-swell potential, and low 
soil strength. If the soil is used for septic tank absorption 
fields, the slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations | 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass Ilie, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


146—Lawther silty clay, 2 to 4 percent slopes. This 
deep, well drained soil is on terraces and fans in the 
western and central parts of the county. It formed in 
alluvium derived dominantly from shale. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 3,200 
to 4,000 feet. The average annual precipitation is about 
16 inches, the average annual air temperature is about 
43 degrees F, and the average frost-free period is about 
120 days. 

Included in this unit are small areas of soils that have 
slopes of 4 to 8 percent. 

Typically, the surface layer of this Lawther soil is 
grayish brown silty clay about 6 inches thick. The subsoil 
is light grayish brown silty clay about 14 inches thick. 
The substratum to a depth of 64 inches or more is light 
grayish brown clay. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 64 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 26 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is high. 

This soil is used mainly for nonirrigated crops such as 
wheat, barley, and oats. It is also used for hay and 
pasture and as rangeland. 
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This soil is well suited to nonirrigated crops. It is 
limited mainly by the hazards of soil blowing and water 
erosion and by low precipitation. Stripcropping, tall grass 
barriers, field windbreaks, minimum tillage, stubble-mulch 
tillage, grassed waterways, and growing sod crops such 
as hay and pasture help to control soil blowing and 
water erosion. Returning crop residue to the soil helps to 
maintain good tilth. 

The potential plant community on this soil is mainly 
western wheatgrass, bluebunch wheatgrass, green 
needlegrass, and basin wildrye. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Sandberg bluegrass, 
plains reedgrass, Idaho fescue, and blue grama 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, broom snakeweed, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 2,000 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,400 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if ít is disturbed or if the 
range is overgrazed. ` 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian. honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. . ` 

The main limitations fọr homesite development on this 
soil are slow permeability, shrink-swell potential, and low 
soil strength. If the soil is used for septic tank absorption 
fields, the slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


147—Libeg flaggy loam, 15 to 45 percent slopes. 
This deep, well drained soil is on mountainsides in the 
central part of the county. It formed in colluvium and 
alluvium derived dominantly from sandstone and igneous 
rock. Slopes commonly are more than 1,000 feet long. 
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Elevation is 4,800 to 6,500 feet. The average annual 
precipitation is about 22 inches, the average annual air 
temperature is about 40 degrees F, and the average 
frost-free period is about 70 days. 

Included in this unit are small areas of deep Tigeron 
soils on wooded north-facing side slopes, small areas of 
Libeg very flaggy loam on plane side slopes, and small 
areas of Rock outcrop on ridge crests. 

Typically, the surface layer of this Libeg soil is dark 
brown flaggy loam about 5 inches thick. The next layer is 
brown very flaggy loam about 6 inches thick. The upper 
6 inches of the subsoil is pale brown extremely flaggy 
clay loam, and the lower part to a depth of 60 inches or 
more is yellowish brown and light yellowish brown 
extremely flaggy clay loam. 

Permeability is moderate. Available water capacity is 
low. Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is 60 inches or more. Runoff is rapid, 
and the hazard of water erosion is high. The hazard of 
soil blowing is moderate. 

This soil is used as rangeland. 

This soil is poorly suited to cultivated crops and to hay 
and pasture because of steepness of slope and rough 
topography. 

The potential plant community on this soil is mainly 
rough fescue, bluebunch wheatgrass, Columbia 
needlegrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, Letterman needlegrass, and spikeoat 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, onespike danthonia, and 
perennial forbs may invade. The potential plant 
community produces about 3,200 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,400 pounds in years of below-normal precipitation. 

The surface layer is susceptible to water erosion and 
Soil blowing if it is disturbed or if the range is overgrazed. 
Mechanical treatment is not practical, because the 
surface is flaggy and the slopes are steep. 

This soil is poorly suited to windbreaks. It is limited 
mainly by slope. 

The main limitations for homesite development on this 
Soil are slope and the content of rock fragments. Slope 
is a concern in installing septic tank absorption fields. 
Absorption lines should be installed on the contour. 
Access roads should be designed to control surface 
runoff and help in stabilizing cut slopes. Removal of 
pebbles and cobbles in disturbed areas is needed for 
best results when landscaping, particularly in areas used 
for lawns. 

This map unit is in capability subclass Vle, 
nonirrigated, and in Silty range site, 20- to 24-inch 
precipitation zone. 
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148—Libeg-Cheadle complex, 25 to 70 percent 
slopes. This map unit is on mountainsides and uplands 
in the central part of the county. Slopes commonly are 
more than 1,000 feet long. Elevation is 4,800 to 6,500 
feet. The average annual precipitation is about 22 
inches, the average annual air temperature is about 40 
degrees F, and the average frost-free period is about 70 
days. 

This unit is about 45 percent Libeg flaggy loam and 
about 20 percent Cheadle very flaggy loam. The Libeg 
soil is on mountainsides, and the Cheadle soil is in 
convex areas and on ridge crests. 

Included in this unit are small areas of Libeg very 
flaggy loam, deep Tigeron soils on wooded north-facing 
side slopes, and Rock outcrop on ridge crests. Included 
areas make up about 35 percent of the total acreage 

The Libeg soil is deep and well drained. It formed in 
colluvium and alluvium derived dominantly from 
sandstone and igneous rock. Typically, the surface layer 
is dark brown flaggy loam about 5 inches thick. The next 
layer is brown very flaggy loam about 6 inches thick. The 
upper 6 inches of the subsoil is pale brown extremely 
flaggy clay loam, and the lower part to a depth of 60 
inches or more is yellowish brown and light yellowish 
brown extremely flaggy clay loam. 

Permeability of the Libeg soil is moderate. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is 60 inches or more. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is slight. 

The Cheadle soil is shallow and well drained. It formed 
in residuum derived dominantly from fractured hard 
sandstone. Typically, the surface layer is dark grayish 
brown very flaggy loam about 7 inches thick. The upper 
8 inches of the underlying material is brown extremely 
channery loam, and the lower 4 inches is light yellowish 
brown extremely flaggy loam. Very pale brown 
sandstone is at a depth of 19 inches. Depth to 
sandstone ranges from 10 to 20 inches. 

Permeability of the Cheadle soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Libeg soil is 
mainly rough fescue, bluebunch wheatgrass, Columbia 
needlegrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, Letterman needlegrass, and spikeoat 
increases. If excessive grazing continues, plants such as 
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timothy, Kentucky bluegrass, onespike danthonia, and 
perennial forbs may invade. The potential plant 
community produces about 3,200 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,400 pounds in years of below-normal precipitation. 

The potential plant community on the Cheadle soil is 
mainly bluebunch wheatgrass, rough fescue, Columbia 
needlegrass, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
prairie junegrass, western wheatgrass, and timber 
oatgrass increases. If excessive grazing continues, 
plants such as broom snakeweed, onespike danthonia, 
perennial forbs, and annuals may invade. The potential 
plant community produces about 2,100 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,300 pounds in years of below-normal precipitation. 

The surface layer is susceptible to water erosion and 
soil blowing if it is disturbed or if the range is overgrazed. 
These soils are not suitable for mechanical treatment 
because of the steepness of slope and rough 
topography. 

This soil is poorly suited to windbreaks. It is limited 
mainly by slope. 

Slope, the high content of rock fragments, and the 
shallow depth to sandstone in the Cheadle soil make 
homesite development on these soils impractical. 

This map unit is in capability subclass Vile, 
nonirrigated. The Libeg soil is in Silty range site, 20- to 
24-inch precipitation zone, and the Cheadle soil is in 
Shallow range site, 20- to 24-inch precipitation zone. 


149—Linnet clay loam, 0 to 2 percent slopes. This 
deep, well drained soil is on terraces in the northern and 
eastern parts of the county. It formed in alluvium derived 
from mixed rock sources. Slopes commonly are 250 to 
1,000 feet long. Elevation is 2,300 to 3,800 feet. The 
average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

Included in this unit are small areas of deep Verson 
soils that are underlain by very gravelly or extremely 
gravelly materiai at a depth of 20 to 40 inches. 

Typically, the surface layer of this Linnet soil is grayish 
brown clay loam about 7 inches thick. The subsoil is 
grayish brown silty clay about 18 inches thick. The 
substratum to a depth of 60 inches or more is light gray 
and light brownish gray silty clay loam. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 22 inches. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is moderate. 

This soil is used mainly for nonirrigated crops such as 
wheat, barley, and oats. It is also used for hay and 
pasture and as rangeland. 
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This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazard of soil 
blowing. Because precipitation is not sufficient for annual 
cropping, a cropping system that includes small grain 
and summer fallow is most suitable. Stripcropping, tall 
grass barriers, field windbreaks, minimum tillage, stubble- 
mulch tillage, and growing sod crops such as hay and 
pasture help to control soil blowing. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, bluebunch 
wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, annuals, and 
clubmoss may invade. The potential plant community 
produces about 1,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, shrink-swell potential, and low 
soil strength. If the soil is used for septic tank absorption 
fields, the slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 10- to 14-inch precipitation 
zone. 


150—Linnet clay loam, 2 to 8 percent slopes. This 
deep, well drained soil is on terraces and fans in the 
northern and eastern parts of the county. It formed in 
alluvium derived from mixed rock sources. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 2,300 
to 3,800 feet. The average annual precipitation is about 
12 inches, the average annual air temperature is about 
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44 degrees F, and the average frost-free period is about 
130 days. 

Included in this unit are small areas of deep, salt- and 
alkali-affected Gerdrum soils in concave areas and deep 
Verson soils on plane side slopes. The Verson soils are 
underlain by very gravelly or extremely gravelly material 
at a depth of 20 to 40 inches. 

Typically, the surface layer of this Linnet soil is grayish 
brown clay loam about 7 inches thick. The subsoil is 
grayish brown silty clay about 18 inches thick. The 
substratum to a depth of 60 inches or more is light gray 
and light brownish gray silty clay loam. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 22 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is moderate. 

This soil is used mainly for nonirrigated crops such as 
wheat, barley, and oats. It is also used for hay and 
pasture and as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazards of soil 
blowing and water erosion. Because precipitation is not 
sufficient for annual cropping, a cropping system that 
includes small grains and summer fallow is best. 
Minimum tillage, contour cultivation, stripcropping, tall 
grass barriers, grassed waterways, return of crop residue 
to the soil, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 
Tall grass barriers also reduce evaporation and trap 
snow, which increases the amount of moisture in the 
Soil. Chiseling through stubble in fall on the contour or 
across the slope also helps to contro! water erosion. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, bluebunch 
wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, annuals, and 
clubmoss may invade. The potential plant community 
produces about 1,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

Where clubmoss and blue grama are the dominant 
vegetation on this soil, pitting, furrowing, chiseling, or 
other mechanical treatment practices can be used to 
improve depleted rangeland. This soil is suitable for 
seeding to adapted grasses and forbs if the range is in 
poor condition. Seedbed preparation and planting on the 
contour or across the slope, where practical, conserve 
moisture and help to control water erosion. The surface 
layer is susceptible to water erosion and soil blowing if it 
is disturbed or if the range is overgrazed. 
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This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
soil are slow permeability, shrink-swell potential, and low 
soil strength. If the soil is used for septic tank absorption 
fields, the slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Clayey range site, 10- to 14-inch precipitation 
zone. 


151—Linwell silty clay loam, 0 to 2 percent slopes. 
This deep, well drained soil is on terraces in the central 
and western parts of the county. It formed in alluvium 
derived from mixed rock sources. Slopes commonly are 
more than 1,000 feet long. Elevation is 2,700 to 4,200 
feet. The average annual precipitation is about 16 
inches, the average annual air temperature is about 43 
degrees F, and the average frost-free period is about 
120 days. 

Included in this unit are small areas of Korchea soils 
along drainageways on flood plains. Also included are 
small areas of Linwell soils that have an extremely 
gravelly substratum at a depth of 40 to 60 inches. 

Typically, the surface layer of this Linwell soil is 
grayish brown silty clay loam about 6 inches thick. The 
subsoil is grayish brown and light brownish gray silty clay 
loam about 22 inches thick. The substratum to a depth 
of 66 inches or more is light brownish gray silty clay 
loam. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 66 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 26 inches. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is high. 

This soil is used mainly for nonirrigated crops such as 
wheat, barley, and oats. It is also used for hay and 
pasture and as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the hazard of soil blowing and low 
precipitation. Stripcropping, tall grass barriers, field 
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windbreaks, minimum tillage, stubble-mulch tillage, and 
growing sod crops such as hay and pasture help to 
control soil blowing. 

The potential plant community on this soil is mainly 
western wheatgrass, bluebunch wheatgrass, green 
needlegrass, and basin wildrye. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Sandberg bluegrass, 
plains reedgrass, Idaho fescue, and blue grama 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, broom snakeweed, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 2,000 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,500 pounds in years of below-normal precipitation. ` 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, shrink-swell potential, potential 
frost action, and low soil strength. If the soil is used for 
septic tank absorption fields, the slow permeability can 
be overcome by increasing the size of the absorption 
field. Shrinking and swelling, frost action, and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


152—Linwell silty clay loam, 2 to 8 percent slopes. 
This deep, well drained soil is on fans in the central and 
western parts of the county. It formed in alluvium derived 
from mixed rock sources. Slopes commonly are 250 to 
1,000 feet long. Elevation is 2,700 to 4,200 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

Included in this unit are small convex areas of 
moderately deep Winifred soils and small, concave areas 
of deep Gerber soils. 
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Typically, the surface layer of this Linwell soil is 
grayish brown silty clay loam about 6 inches thick. The 
subsoil is grayish brown and light brownish gray silty clay 
loam about 22 inches thick. The substratum to a depth 
of 66 inches or more is light brownish gray silty clay 
loam. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 66 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 26 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is high. 

This soil is used mainly for nonirrigated crops such as 
wheat, barley, and oats. It is also used for hay and 
pasture and as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the hazards of soil blowing and water 
erosion and by low precipitation. Minimum tillage, 
contour cultivation, grassed waterways, stripcropping, 
and growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. 

The potential plant community on this soil is mainly 
western wheatgrass, bluebunch wheatgrass, green 
needlegrass, and basin wildrye. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Sandberg bluegrass, 
plains reedgrass, Idaho fescue, and blue grama 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, broom snakeweed, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 2,000 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,500 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or the 
range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
soil are slow permeability, shrink-swell potential, potential 
frost action, and low soil strength. If the soil is used for 
septic tank absorption fields, the slow permeability can 
be overcome by increasing the size of the absorption 
field. Shrinking and swelling, frost action, and low soil 
strength can damage roadbeds and road surfaces. 
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Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


153—Linwell-Winifred clay loams, 4 to 8 percent 
slopes. This map unit is on uplands in the central and 
western parts of the county. Slopes commonly are 250 
to 1,000 feet long. Elevation is 2,700 to 4,200 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. τ 

This unit is about 50 percent Linwell clay loam and 35 
percent Winifred clay loam. The Linwell soil is on fans 
and foot slopes, and the Winifred soil is on uplands. 

Included in this unit are small areas of deep Gerber 
Soils. Included areas make up about 15 percent of the 
total acreage. 

The Linwell soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is grayish brown clay loam about 6 inches 
thick. The subsoil is grayish brown and light brownish 
gray silty clay loam about 22 inches thick. The 
substratum to a depth of 66 inches or more is light 
brownish gray silty clay loam. 

Permeability of the Linwell soil is slow. Available water 
capacity is high. Effective rooting depth is 66 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 26 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is high. 

The Winifred soil is moderately deep and well drained. 
It formed in alluvium and residuum derived dominantly 
from semiconsolidated shale. Typically, the surface layer 
is dark grayish brown clay loam about 6 inches thick. 
The subsoil is grayish brown silty clay and clay about 26 
inches thick. Light brownish gray and yellowish brown 
shale is at a depth of about 32 inches. Depth to shale 
ranges from 20 to 40 inches. 

Permeability of the Winifred soil is slow. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
26 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is 
moderate. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by the hazards of soil blowing and 
water erosion and by low precipitation. Minimum tillage, 
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contour cultivation, grassed waterways, stripcropping, 
and growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. 

The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,100 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,600 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Linwell soil is well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 

The Winifred soil is suited to windbreaks, but the low 
to moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian crabapple, green ash, Siberian 
. elm, ponderosa pine, and Rocky Mountain juniper. 
Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. Planting on the 
contour helps to conserve moisture. 

The main limitations for homesite development on the 
soils in this unit are slow permeability, shrink-swell 
potential, low soil strength, and moderate depth to shale 
in the Winifred soil. The soils are severely limited for 
septic tank absorption fields because of the slow 
permeability and the moderate depth to shale in the 
Winifred soil. Shrinking and swelling and low soil strength 
can damage roadbeds and road surfaces. Adequate 
drainage and the use of suitable fill material that is 
properly compacted can overcome these limitations. In 
the construction of basements or foundations for 
dwellings, the shrink-swell potential can be overcome by 
backfilling excavations with suitable material that has low 
shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 
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154—Little Horn silt loam, 2 to 8 percent slopes. 
This moderately deep, well drained soil is on uplands in 
the southern part of the county. It formed in residuum 
derived dominantly from fractured hard limestone. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 4,700 
to 6,500 feet. The average annual precipitation is about 
22 inches, the average annual air temperature is about 
40 degrees F, and the average frost-free period is about 
70 days. 

Included in this unit are small areas of moderately 
deep Skaggs soils in convex areas. Also included are 
small areas of Little Horn stony loam. 

Typically, the surface layer of this Little Horn soil is 
very dark grayish brown silt loam about 8 inches thick. 
The upper 7 inches of the subsoil is dark grayish brown 
silty clay loam, and the lower 7 inches is brown silty clay. 
The substratum is pale brown clay loam about 7 inches 
thick. Limestone is at a depth of about 29 inches. Depth 
to limestone ranges from 20 to 40 inches. 

Permeability is slow. Available water capacity is low to 
moderate. Effective rooting depth is 20 to 40 inches. The 
average annual wetting depth where this soil is under 
native vegetation is 20 to 40 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is moderate. 

This soil is used mainly as rangeland. It is also used 
for hay and pasture and for nonirrigated crops such as 
wheat, barley, and oats. 

This soil is suited to nonirrigated crops. It is limited 
mainly by the hazards of water erosion and soil blowing 
and by the short growing season. Timeliness is of prime 
importance in all tillage, seeding, and harvesting 
operations. Minimum tillage, contour cultivation, grassed 
waterways, stubble-mulch tillage, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on this soil is mainly 
rough fescue, bluebunch wheatgrass, Columbia 
needlegrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, Letterman needlegrass, and spikeoat 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, onespike danthonia, and 
perennial forbs may invade. The potential plant 
community produces about 3,500 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,600 pounds ín years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is suited to windbreaks, but the low to 
moderate available water capacity limits the growth of 
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both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian elm, ponderosa pine, and Rocky 
Mountain juniper. Suitable shrubs are Siberian peashrub, 
western sandcherry, and skunkbush sumac. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, moderate depth to limestone, 
shrink-swell potential, potential frost action, and low soil 
strength. The soil is severely limited for septic tank 
absorption fields because of the slow permeability and 
moderate depth to limestone. Cuts to level building sites 
can expose limestone. Shrinking and swelling, frost 
action, and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass ΙΝΘ, 
nonirrigated, and in Silty range site, 20- to 24-inch 
precipitation zone. 


155—Little Horn silt loam, 8 to 15 percent slopes. 
This moderately deep, well drained soil is on uplands in 
the southern part of the county. It formed in residuum 
derived dominantly from fractured hard limestone. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 4,700 
to 6,500 feet. The average annual precipitation is about 
22 inches, the average annual air temperature is about 
40 degrees F, and the average frost-free period is about 
70 days. 

Included in this unit are small areas of moderately 
deep Skaggs soils in convex areas and deep Burnette 
soils in swales. 

Typically, the surface layer of this Little Horn soil is 
very dark grayish brown silt loam about 8 inches thick. 
The upper 7 inches of the subsoil is dark grayish brown 
silty clay loam, and the lower 7 inches is brown silty clay. 
The substratum is pale brown clay loam about 7 inches 
thick. Limestone is at a depth of about 29 inches. Depth 
to limestone ranges from 20 to 40 inches. 

Permeability is slow. Available water capacity is low to 
moderate. Effective rooting depth is 20 to 40 inches. The 
average annual wetting depth where this soil is under 
native vegetation is 20 to 40 inches. Runoff is rapid, and 
the hazard of water erosion is high. The hazard of soil 
blowing is moderate. 

This soil is used mainly as rangeland. It is also used 
for hay and pasture and for nonirrigated crops such as 
wheat, barley, and oats. 

This soil is suited to nonirrigated crops. It is limited 
mainly by the hazards of water erosion and soil blowing 
and by the short growing season. Timeliness is of prime 
importance in all tillage, seeding, and harvesting 
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operations. Minimum tillage, contour cultivation, grassed 
waterways, stubble-mulch tillage, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on this soil is mainly 
rough fescue, bluebunch wheatgrass, Columbia 
needlegrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, Letterman needlegrass, and spikeoat 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, onespike danthonia, and 
perennial forbs may invade. The potential plant 
community produces about 3,500 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,600 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is suited to windbreaks, but the low to 
moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian elm, ponderosa pine, and Rocky 
Mountain juniper. Suitable shrubs are Siberian peashrub, 
western sandcherry, and skunkbush sumac. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
soil are slow permeability, moderate depth to limestone, 
shrink-swell potential, potential frost action, and low soil 
strength. The soil is severely limited for septic tank 
absorption fields because of the slow permeability and 
moderate depth to limestone. Cuts to level building sites 
can expose limestone. Shrinking and swelling, frost 
action, and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. in the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass IVe, 
nonirrigated, and in Silty range site, 20- to 24-inch 
precipitation zone. 


156—Little Horn-Skaggs stony loams, 4 to 15 
percent slopes. This map unit is on uplands in the ` 
Southern part of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 4,700 to 6,500 feet. The 
average annual precipitation is about 22 inches, the 
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average annual air temperature is about 40 degrees F, 
and the average frost-free period is about 70 days. 

This unit is about 45 percent Little Horn stony loam 
and 45 percent Skaggs stony loam. 

Included in this unit are small areas of shallow Sheege 
soils on ridges and Little Horn loam on plane slopes. 
Included areas make up about 10 percent of the total 
acreage. 

The Little Horn soil is moderately deep and well 
drained. It formed in residuum derived dominantly from 
fractured hard limestone. Typically, the surface layer is 
very dark grayish brown stony loam about 8 inches thick. 
The upper 7 inches of the subsoil is dark grayish brown 
silty clay loam, and the lower 7 inches is brown silty clay. 
The substratum is pale brown clay loam about 7 inches 
thick. Limestone is at a depth of about 29 inches. Depth 
to limestone ranges from 20 to 40 inches. 

Permeability of the Little Horn soil is slow. Available 
water capacity is low to moderate. Effective rooting 
‘depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
40 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is slight. 

The Skaggs soil is moderately deep and well drained. 
It formed in residuum derived dominantly from fractured 
hard limestone. Typically, the surface layer is very dark 
grayish brown stony loam about 8 inches thick. The 
upper 16 inches of the underlying material is light gray 
and white very gravelly loam, and the lower 8 inches is 
pale yellow very gravelly clay loam. Limestone is at a 
depth of about 32 inches. Depth to limestone ranges 
from 20 to 40 inches. 

Permeability of the Skaggs soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is slight. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because large stones are in the surface 
layer. 

The potential plant community on these soils is mainly 
rough fescue, bluebunch wheatgrass, Columbia 
needlegrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, Letterman needlegrass, and spikeoat 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, onespike danthonia, and 
perennial forbs may invade. The potential plant 
community produces about 3,500 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,600 pounds in years of below-normal precipitation. 

The surface layer is susceptible to water erosion if it is 
disturbed or the range is overgrazed. The soils are not - 


Soil survey 


suitable for mechanical treatment because of the large 
stones in the surface layer. 

These soils are poorly suited to windbreaks. They are 
limited by stoniness. 

The main limitations for homesite development on the 
soils in this unit are slow and moderate permeability, 
moderate depth to limestone, shrink-swell potential, 
potential frost action, content of rock fragments, and low 
soil strength. The soils are severely limited for septic 
tank absorption fields because of the slow and moderate 
permeability and moderate depth to limestone. Cuts to 
level building sites can expose limestone. Shrinking and 
swelling, frost action, and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 
Removal of pebbles and cobbles in disturbed areas is 
needed for best results when landscaping, particularly in 
areas used for lawns. 

This map unit is in capability subclass VIs, 
nonirrigated, and in Silty range site, 20- to 24-inch 
precipitation zone. 


157—Loken-Brazon silty clay loams, 2 to 8 percent 
slopes. This map unit is on uplands in the central and 
southern parts of the county. Slopes commonly are 250 
to 1,000 feet long. Elevation is 4,000 to 5,000 feet. The 
average annual precipitation is about 20 inches, the 
average annual air temperature is about 42 degrees F, 
and the average frost-free period is about 100 days. 

This unit is about 60 percent Loken silty clay loam and 
30 percent Brazon silty clay loam. The Loken soil is on 
fans, and the Brazon soil is on uplands. 

Included in this unit is about 10 percent Brazon very 
stony clay loam. 

The Loken soil is deep and well drained. It formed in 
alluvium and residuum derived dominantly from 
limestone and calcareous shale. Typically, the surface 
layer is very dark gray silty clay loam about 6 inches 
thick. The upper 5 inches of the subsoil is brown silty 
clay loam, and the lower 4 inches is grayish brown clay 
loam. The substratum to a depth of 60 inches or more is 
light gray gravelly clay loam. 

Permeability of the Loken soil is slow. Available water 
capacity is moderate to high. Effective rooting depth is 
60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is 60 inches or 
more. Runoff is medium, and the hazard of water erosion 
is moderate. The hazard of .soil blowing is slight. 

The Brazon soil is deep and well drained. It formed in 
clayey alluvium and colluvium derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
very dark gray silty clay loam about 8 inches thick. The 
upper 9 inches of the subsoil is light brownish gray very 
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stony clay loam, and the lower 8 inches is light brownish 
gray very cobbly clay. The upper 15 inches of the 
substratum is light brownish gray very cobbly clay, and 
the lower 6 inches is light yellowish brown clay. Brownish 
yellow shale is at a depth of about 46 inches. Depth to 
shale ranges from 40 to 60 inches. 

Permeability of the Brazon soil is slow. Available water 
capacity is moderate. Effective rooting depth is 40 to 60 
inches. The average annual wetting depth where this soil 
is under native vegetation is 40 to 60 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is high. 

The soils in this unit are used mainly for hay and 
pasture. They are also used as rangeland and for 
nonirrigated crops such as wheat, barley, and oats. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the hazard of soil blowing on the 
Brazon soil, the hazard of water erosion, and the short 
growing season. Minimum tillage, contour cultivation, 
grassed waterways, stubble-mulch tillage, and growing 
sod crops such as hay and pasture help to control soil 
blowing and water erosion. 

The potential plant community on these soils is mainly 
rough fescue, bluebunch wheatgrass, green needlegrass, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of these plants decreases and the 
proportion of Idaho fescue, plains reedgrass, blue grama, 
and Sandberg bluegrass increases. If excessive grazing 
continues, plants such as timothy, clubmoss, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 2,300 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,700 pounds in years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Loken soil is well suited to windbreaks, but the 
moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian crabapple, green ash, Siberian 
elm, ponderosa pine, and Rocky Mountain juniper. 
Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. 

The Brazon soil is suited to windbreaks, but the high 
concentration of lime below a depth of 15 inches and 
the limited moisture supply restrict the choice of trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, white willow, golden willow, ponderosa 
pine, and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, skunkbush sumac, and silver buffaloberry. 
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Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. Planting on the 
contour helps to conserve moisture. 

The main limitations for homesite development on the 
soils in this unit are slow permeability, shrink-swell 
potential, potential frost action, content of rock 
fragments, and low soil strength. The soils are severely 
limited for septic tank absorption fields because of the 
slow permeability and the 40- to 60-inch depth to shale 
in the Brazon soil. Shrinking and swelling, frost action, 
and low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


158—Lolo very gravelly loam, 0 to 4 percent 
slopes. This deep, somewhat excessively drained soil is 
on fans and terraces in the central part of the county. It 
formed in alluvium derived dominantly from igneous rock. 
Slopes commonly are 250 to 1,000 feet long. Elevation 
is 3,800 to 4,700 feet. The average annual precipitation 
is about 16 inches, the average annual air temperature is 
about 43 degrees F, and the average frost-free period is 
about 120 days. 

included in this unit are small areas of deep Farnuf, 
Tamaneen, Nesda, and Roy soils. 

Typically, the surface layer of this Lolo soil is dark 
grayish brown very gravelly loam about 5 inches thick. 
The upper 7 inches of the subsoil is brown very gravelly 
loam, and the lower part to a depth of 60 inches or more 
is brown extremely gravelly loam. 

Permeability is moderately rapid. Available water 
capacity is low to moderate. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 30 inches. 
Runoff is slow, and the hazard of water erosion is slight. 
The hazard of soil blowing is moderate. 

This soil is used as rangeland. 

This soil is poorly suited to cultivated crops and to hay 
and pasture because of the gravel in the surface layer 
and droughtiness. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, rough fescue, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, needleandthread, 
western wheatgrass, and blue grama increases. If 
excessive grazing continues, weedy plants such as 
timothy, Kentucky bluegrass, clubmoss, and perennial 
weeds may invade. The potential plant community 
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produces about 2,200 pounds οἱ air-dry vegetation in 
years of above-normal precipitation and 1,400 pounds in 
years of below-normal precipitation. 

The surface layer is susceptible to soil blowing if it is 
disturbed or if the range is overgrazed. The soil is poorly 
suited to mechanical treatment because of the very 
gravelly surface layer. 

This soil is poorly suited to windbreaks. It is limited by 
the high content of gravel and the low to moderate 
available water capacity. 

This soil is well suited to homesite development. It is 
limited mainly by the content of gravel. Removal of 
pebbles in disturbed areas is needed for best results 
when landscaping, particularly in areas used for lawns. 
The very gravelly or extremely gravelly material below a 
depth of about 5 inches is good road fill. 

This map unit is in capability subclass Vis, 
nonirrigated, and in Silty range site, 15- to 19-inch 
precipitation zone. 


159—Marcott silty clay loam. This deep, somewhat 
poorly drained soil is on low terraces and flood plains. It 
formed in alluvium. Slope ranges from 0 to 2 percent. 
Slopes commonly are more than 1,000 feet long. 
Elevation is 3,300 to 4,600 feet. The average annual 
precipitation is about 16 inches, the average annual air 
temperature is about 43 degrees F, and the average 
frost-free period is about 120 days. 

Included in this unit are small areas of Marcott silty 
clay in swales. Also included are small areas of soils that 
have an extremely gravelly substratum at a depth of 20 
to 40 inches. 

Typically, the surface layer of this Marcott soil is gray 
silty clay loam about 8 inches thick. The upper 11 inches 
of the subsoil is light brownish gray and light gray silty 
clay, and the lower 6 inches is light gray silty clay. The 
upper 17 inches of the substratum is light gray silty clay 
and clay, and the lower part to a depth of 66 inches or 
more is light gray extremely gravelly sandy clay loam. 

Permeability is slow to a depth of about 42 inches and 
moderate or moderately rapid below this depth. Available 
water capacity is high. Effective rooting depth is 66 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is 66 inches or more. 
A seasonal high water table is at a depth of 24 to 36 
inches in spring and early in summer. Runoff is slow, and 
the hazard of water erosion is slight except during rare 
periods of flooding. The hazard of soil blowing is high. 

This soil is used mainly for hay and pasture. It is also 
used as rangeland. If adequately drained, this soil can be 
used for nonirrigated crops. 

This soil is suited to hay and pasture. It is limited 
mainly by the high water table and the hazards of 
flooding and soil blowing. Wetness limits the choice of 
plants and the period of cutting or grazing. Proper 
stocking rates, pasture rotation, and restricted grazing 
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during wet periods help to keep the pasture in good 
condition and to protect the soil from erosion. 

The potential plant community on this soil is mainly tall 
sedges, American mannagrass, slender wheatgrass, and 
prairie cordgrass. If the range is excessively grazed, the 
proportion of these plants decreases and the proportion 
of mat muhly, sedges, Baltic rush, and western 
wheatgrass increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, and annuals 
may invade. The potential plant community produces 
about 4,500 pounds of air-dry vegetation in years of 
above-normal precipitation and 3,000 pounds in years of 
below-normal precipitation. 

Grazing should be delayed until the soil has sufficiently 
dried and is firm enough to withstand trampling by 
livestock. This soil is suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 

This soil is suited to windbreaks, but the seasonal high 
water table at a depth of 24 to 36 inches during most of 
the growing season limits the choice of trees and shrubs 
to those that are water tolerant. Suitable trees for 
planting are Russian-olive, green ash, Siberian elm, white 
willow, golden willow, and plains cottonwood. Suitable 
shrubs are Tatarian honeysuckle, common chokecherry, 
lilac, purpleosier willow, silver buffaloberry, and redosier 
dogwood. 

The seasonal high water table and the hazard of rare 
flooding make homesite development on this soil 
impractical. 

This map unit is in capability subclass Vlw, 
nonirrigated, and in Subirrigated range site, 15- to 19- 
inch precipitation zone. 


160—Marias silty clay, 0 to 2 percent slopes. This 
deep, well drained soil is on fans and terraces in the 
northeastern part of the county. It formed in alluvium 
derived dominantly from shale. Slopes commonly are 
more than 1,000 feet long. Elevation is 2,400 to 3,600 
feet. The average annual precipitation is about 12 
inches, the average annual air temperature is about 44 
degrees F, and the average frost-free period is about 
130 days. 

Included in this unit are small areas of deep, salt- and 
alkali-affected Marvan soils. Also included are small 
areas of Marias soils that have slopes of 2 to 4 percent. 

Typically, the surface layer of this Marias soil is olive 
gray silty clay about 6 inches thick. The underlying 
material to a depth of 60 inches or more is olive gray 
silty clay. 

Permeability is very slow. Available water capacity is 
high. Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 24 inches. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is high. 
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This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the hazard of soil blowing and low 
precipitation. Because precipitation is not sufficient for 
annual cropping, a cropping system that includes small 
grains and summer fallow is best. Stripcropping, tall 
grass barriers, field windbreaks, minimum tillage, stubble- 
mulch tillage, and growing sod crops such as hay and 
pasture help to control soil blowing. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, bluebunch 
wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, 
Sandberg bluegrass, prairie junegrass, and big 
sagebrush increases. If excessive grazing continues, 
plants such as perennial weeds, broom snakeweed, 
curlycup gumweed, and annual bromes may invade. The 
potential plant community produces about 1,400 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 800 pounds in years of below-normal 
precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or the 
range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are very slow permeability, shrink-swell potential, and 
low soil strength. If the soil is used for septic tank 
absorption fields, the very slow permeability can be 
overcome by increasing the size of the absorption field. 
Shrinking and swelling and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Clayey range site, 10- to 14-inch precipitation 
zone. 


161—Marias silty clay, 2 to 8 percent slopes. This 
deep, well drained soil is on fans and terraces in the 
northeastern part of the county. It formed in alluvium 
derived dominantly from shale. Slopes commonly are 
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250 to 1,000 feet long. Elevation is 2,400 to 3,600 feet. 
The average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

Included in this unit are small areas of deep, salt- and 
alkali-affected Marvan soils along drainageways and 
deep Kobar soils on the upper parts of fans. 

Typically, the surface layer of this Marias soil is olive 
gray silty clay about 6 inches thick. The underlying 
material to a depth of 60 inches or more is olive gray 
silty clay. 

Permeability is very slow. Available water capacity is 
high. Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 24 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is high. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is suited to nonirrigated crops. It is limited 
mainly by the hazards of soil blowing and water erosion 
and by low precipitation. Because precipitation is not 
sufficient for annual cropping, a cropping system that 
includes small grains and summer fallow is best. 
Minimum tillage, contour cultivation, grassed waterways, 
stripcropping, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 
Crop residue left on or near the surface helps to 
conserve moisture, increases the water intake rate, and 
improves tilth. 

The potentia! plant community on this soil is mainly 
western wheatgrass, green needlegrass, bluebunch 
wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, 
Sandberg bluegrass, prairie junegrass, and big 
sagebrush increases. If excessive grazing continues, 
plants such as perennial weeds, broom snakeweed, 
curlycup gumweed, and annual bromes may invade. The 
potential plant community produces about 1,400 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 800 pounds in years of below-normal 
precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
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Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
soil are very slow permeability, shrink-swell potential, and 
low soil strength. If the soil is used for septic tank 
absorption fields, the very slow permeability can be 
overcome by increasing the size of the absorption field. 
Shrinking and swelling and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 10- to 14-inch precipitation 
zone. 


162—Marmarth loam, 2 to 8 percent slopes. This 
moderately deep, well drained soil is on uplands in the 
northern part of the county. It formed in residuum 
derived dominantly from weakly consolidated sandy and 
silty sedimentary beds. Slopes commonly are 250 to 
1,000 feet long. Elevation is 2,900 to 3,500 feet. The 
average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

Included in this unit are small areas of deep Evanston 
soils on fans and foot slopes and moderately deep 
Tanna soils in plane areas on uplands. 

Typically, the surface layer of this Marmarth soil is 
grayish brown loam about 6 inches thick. The upper 9 
inches of the subsoil is brown silty clay loam, and the 
lower 6 inches is light brownish gray silt loam. The 
substratum is light brownish gray silt loam about 13 
inches thick. Light brownish gray sedimentary beds are 
at a depth of about 34 inches. Depth to sedimentary 
beds ranges from 20 to 40 inches. 

Permeability is moderate. Available water capacity is 
low to moderate. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 24 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazards of 
water erosion and soil blowing. Because precipitation is 
not sufficient for annual cropping, a cropping system that 
includes small grains and summer fallow is best. 
Minimum tillage, contour cultivation, grassed waterways, 
stripcropping, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 
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The potential plant community on this soil is mainly 
bluebunch wheatgrass, western wheatgrass, green 
needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, prairie junegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
pricklypear, perennial weeds, annuals, and clubmoss 
may invade. The potential plant community produces 
about 1,600 pounds of air-dry vegetation in years of 
above-normal precipitation and 1,000 pounds in years of 
below-normal precipitation. 

Where clubmoss and blue grama are the dominant 
vegetation on this soil, pitting, furrowing, chiseling, or 
other mechanical treatment practices can be used to 
improve depleted rangeland. This soil is suitable for 
seeding to adapted grasses and forbs if the range is in 
poor condition. Seedbed preparation and planting on the 
contour or across the slope, where practical, conserve 
moisture and help to control water erosion. The surface 
layer is susceptible to water erosion and soil blowing if it 
is disturbed or if the range is overgrazed. 

This soil is suited to windbreaks, but the low to 
moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian elm, ponderosa pine, and Rocky 
Mountain juniper. Suitable shrubs are Siberian peashrub, 
western sandcherry, and skunkbush sumac. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on this 
Soil are moderate depth to sedimentary beds, shrink- 
swell potential, potential frost action, and low soil 
strength. If the soil is used for septic tank absorption 
fields, the slow permeability of the underlying 
sedimentary beds can be overcome by increasing the 
size of the absorption field or by excavating the trench to 
a suitable depth. The field or trench should be backfilled 
with gravel. Shrinking and swelling, frost action, and low 
Soil strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Silty range site, 10- to 14-inch precipitation zone. 


163—Marmarth-Cabbart loams, 4 to 8 percent 
slopes. This map unit is on uplands in the northeastern 
part of the county. Slopes commonly are 250 to 1,000 
feet long. Elevation is 2,900 to 3,500 feet. The average 
annual precipitation is about 12 inches, the average 
annual air temperature is about 44 degrees F, and the 
average frost-free period is about 130 days. 
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This unit is about 60 percent Marmarth loam and 30 
percent Cabbart loam. The Marmarth soil is on plane 
side slopes, and the Cabbart soil is on ridges and knolls. 

Included in this unit are small areas of moderately 
deep Abor soils and shallow Rentsac soils. Also included 
are small areas of moderately deep sandy loams in 
convex areas. Included areas make up about 10 percent 
of the total acreage. 

The Marmarth soil is moderately deep and well 
drained. It formed in residuum derived dominantly from 
weakly consolidated, sandy and silty sedimentary beds. 
Typically, the surface layer is grayish brown loam about 
6 inches thick. The upper 9 inches of the subsoil is 
brown silty clay loam, and the lower 6 inches is light 
brownish gray silt loam. The substratum is light brownish 
gray silt loam about 13 inches thick. Light brownish gray 
sedimentary beds are at a depth of about 34 inches. 
Depth to sedimentary beds ranges from 20 to 40 inches. 

Permeability of the Marmarth soil is moderate. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. The average annual 
wetting depth where this soil is under native vegetation 
is 20 to 24 inches. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
moderate. 

The Cabbart soil is shallow and well drained. It formed 
in residuum derived dominantly from weakly 
consolidated, sandy and silty sedimentary beds. 
Typically, the surface layer is grayish brown loam about 
6 inches thick. The upper 7 inches of the underlying 
material is light gray loam, and the lower 5 inches is light 
gray very fine sandy loam. Light gray sedimentary beds 
are at a depth of about 18 inches. Depth to sedimentary 
beds ranges from 10 to 20 inches. 

Permeability of the Cabbart soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is high. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

These soils are suited to nonirrigated crops. They are 
limited mainly by low precipitation, moderate to very low 
available water capacity, and the hazards of soil blowing 
and water erosion. Because precipitation is not sufficient 
for annual cropping, a cropping system that includes 
small grains and summer fallow is best. Minimum tillage, 
contour cultivation, grassed waterways, stripcropping, 
and growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. Tall grass barriers 
trap snow, which increases the amount of moisture in 
the soil. 

The potential plant community on the Marmarth soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
green needlegrass, and needleandthread. If the range is 
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excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, prairie junegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
pricklypear, perennial weeds, annuals, and clubmoss 
may invade. The potential plant community produces 
about 1,600 pounds of air-dry vegetation in years of 
above-normal precipitation and 1,000 pounds in years of 
below-normal precipitation. 

The potential plant community on the Cabbart soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
plains muhly, and green needlegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of needleandthread, blue 
grama, prairie juriegrass, and threadleaf sedge 
increases. If excessive grazing continues, plants such as 
red threeawn, annuals, and perennial weeds may invade. 
The potential plant community produces about 900 
pounds of air-dry vegetation in years of above-normal 
precipitation and 500 pounds in years of below-normal 
precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Marmarth soil is suited to windbreaks, but the low 
to moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian elm, ponderosa pine, and Rocky 
Mountain juniper. Suitable shrubs are Siberian peashrub, 
western sandcherry, and skunkbush sumac. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. 

The Cabbart soil is poorly suited to windbreaks. It is 
limited mainly by the very low available water capacity. 

The main limitations for homesite development on the 
soils in this unit are moderate and shallow depth to 
sedimentary beds, shrink-swell potential, potential frost 
action, and low soil strength. If the soils are used for 
septic tank absorption fields, the slow permeability of the 
underlying sedimentary beds can be overcome by 
increasing the size of the absorption field or by 
excavating the trench to a suitable depth. The field or 
trench should be backfilled with gravel. Shrinking and 
swelling, frost action, and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 
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This map unit is in capability subclass ΙΝΘ, 
nonirrigated. The Marmarth soil is in Silty range site, 10- 
to 14-inch precipitation zone, and the Cabbart soil is in 
Shallow range site, 10- to 14-inch precipitation zone. 


164—Martinsdale loam, 0 to 4 percent slopes. This 
deep, well drained soil is on terraces in the western part 
of the county. It formed in alluvium derived dominantly 
from limestone. Slopes commonly are more than 1,000 
feet long. Elevation is 3,500 to 3,800 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

Included in this unit are small areas of deep Fairfield 
soils on concave side slopes and deep Judell and Judith 
soils in convex areas. The Judith soil is underlain by very 
gravelly or extremely gravelly material at a depth of 24 to 
40 inches. Also included are small areas of soils that are 
similar to this Martinsdale soil but do not have rock 
fragments within a depth of 60 inches. 

Typically, the surface layer of this Martinsdale soil is 
grayish brown loam about 6 inches thick. The subsoil is 
brown and grayish brown clay loam about 18 inches 
thick. The upper 19 inches of the substratum is light gray 
sandy clay loam, and the lower part to a depth of 60 
inches or more is light gray very gravelly loam. Depth to 
gravelly or very gravelly material ranges from 40 to 60 
inches. 

Permeability is moderately slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 30 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the hazards of soil blowing and water 
erosion and by low precipitation. Minimum tillage, 
contour cultivation, grassed waterways, stripcropping, 
and growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and needleandthread. If the range is 
excessively grazed, the proportion of some of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, Sandberg bluegrass, and 
blue grama increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, clubmoss, 
and perennial weeds may invade. The potential plant 
community produces about 1,600 pounds of air-dry 
vegetation in years of above-normal precipitation and 
800 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
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preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are moderately slow permeability, shrink-swell 
potential, potential! frost action, and low soil strength. If 
the soil is used for septic tank absorption fields, the 
moderately slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling, frost action, and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


165—Martinsdale-Judith loams, 4 to 8 percent 
slopes. This map unit is on terraces and fans in the 
northwestern part of the county. Slopes commonly are 
250 to 1,000 feet long. Elevation is 3,500 to 3,800 feet. 
The average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 50 percent Martinsdale loam and 40 
percent Judith loam. The Martinsdale soil is on plane 
and concave side slopes, and the Judith soil is in convex 
areas. 

Included in this unit is about 10 percent deep, gravelly 
Windham soils in narrow, convex areas. 

The Martinsdale soil is deep and well drained. It 
formed in alluvium derived dominantly from limestone. 
Typically, the surface layer is grayish brown loam about 
6 inches thick. The subsoil is brown and grayish brown 
clay loam about 18 inches thick. The upper 19 inches of 
the substratum is light gray sandy clay loam, and the 
lower part to a depth of 60 inches or more is light gray 
very gravelly loam. Depth to very gravelly or extremely 
gravelly material ranges from 40 to 60 inches. 

Permeability of the Martinsdale soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 30 
inches. Runoff is medium, and the hazard of water 
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erosion is moderate. The hazard of soil blowing is 
moderate. 

The Judith soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown loam about 6 
inches thick. The upper 11 inches of the subsoil is brown 
and very pale brown clay loam, and the lower 7 inches is 
white clay loam. The upper 22 inches of the substratum 
is very pale brown extremely gravelly loam, and the 
lower part to a depth of 66 inches or more is very pale 
brown extremely gravelly sandy clay loam. 

Permeability of the Judith soil is moderate to a depth 
of 24 inches and moderately rapid below this depth. 
Available water capacity is moderate. Effective rooting 
depth is 66 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
30 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is high. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by the hazards of soil blowing and 
water erosion and by low precipitation. Minimum tillage, 
contour cultivation, grassed waterways, stripcropping, 
and growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. Tall grass barriers 
trap snow, which increases the amount of moisture in 
the soil. 

The potential plant community on the Martinsdale soil 
is mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and needleandthread. If the range 
is excessively grazed, the proportion of some of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, Sandberg bluegrass, and 
blue grama increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, clubmoss, 
and perennial weeds may invade. The potential plant 
community produces about 1,600 pounds of air-dry 
vegetation in years of above-normal precipitation and 
800 pounds in years of below-normal precipitation. 

The potential plant community on the Judith soil is 
mainly bluebunch wheatgrass, green needlegrass, rough 
fescue, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
needleandthread, western wheatgrass, and blue grama 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, clubmoss, and perennial 
weeds may invade. The potential plant community 
produces about 2,200 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,700 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
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control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

The Martinsdale soil is well suited to windbreaks. 
Suitable trees for planting are Russian-olive, Siberian 
crabapple, green ash, Siberian elm, white willow, 
ponderosa pine, and Rocky Mountain juniper. Suitable 
shrubs are Siberian peashrub, Tatarian honeysuckle, 
lilac, common chokecherry, silver buffaloberry, and 
cotoneaster. 

The Judith soil is suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. Planting on the 
contour helps to conserve moisture. 

The main limitations for homesite development on the 
soils in this unit are potential frost action, low soil 
strength, and the moderately slow permeability of the 
Martinsdale soil. If the Martinsdale soil is used for septic 
tank absorption fields, the moderately slow permeability 
can be overcome by increasing the size of the 
absorption field. Frost action and low soil strength can 
damage roadbeds and road surfaces. Adeguate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. The very 
gravelly or extremely gravelly material below a depth of 
24 to 40 inches in the Judith soil is a good source of 
roadfill. 

This map unit is in capability subclass llle, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


166—Marvan silty clay, 0 to 2 percent slopes. This 
deep, well drained soil is on terraces and fans in the 
eastern part of the county. It formed in alluvium derived 
dominantly from shale. Slopes commonly are more than 
1,000 feet long. Elevation is 2,300 to 3,600 feet. The 
average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

Included in this unit are small areas of Vanda soils that 
are deep, are salt- and alkali-affected, and have a crusty 
surface layer. 

Typically, the surface layer of this Marvan soil is 
grayish brown silty clay about 5 inches thick. The 
underlying material to a depth of 60 inches or more is 
grayish brown silty clay. 

Permeability is very slow. Available water capacity is 
moderate. This soil is salt- and alkali-affected in the 
underlying material. Effective rooting depth is 60 inches 
or more. The average annual wetting depth where this 
soil is under native vegetation is about 22 inches. Runoff 
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is slow, and the hazard οἱ water erosion is slight. The 
hazard of soil blowing is high. 

This soil is used mainly as rangeland and for hay and 
pasture. It is also used for nonirrigated crops such as 
wheat, barley, and oats. 

This soil is suited to nonirrigated crops. It is limited 
mainly by the saline underlying material, the hazard of 
soil blowing, and low precipitation. Because precipitation 
is not sufficient for annual cropping, a cropping system 
that includes small grains and summer fallow is best. 
Subsoiling improves water infiltration and allows salts to 
be leached downward. Suitable practices for controlling 
soil blowing are stripcropping, tall grass barriers, field 
windbreaks, minimum tillage, stubble-mulch tillage, and 
growing sod crops such as hay and pasture. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, bluebunch 
wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, 
Sandberg bluegrass, prairie junegrass, and big 
sagebrush increases. If excessive grazing continues, 
plants such as perennial weeds, broom snakeweed, 
curlycup gumweed, and annual bromes may invade. The 
potential plant community produces about 1,100 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 700 pounds in years of below-normal 
precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

This soil is suited to windbreaks, but it is moderately 
saline, which limits the choice of trees and shrubs to 
those that are salt tolerant. Suitable trees for planting 
are Russian-olive, black hawthorn, Siberian elm, 
ponderosa pine, and Rocky Mountain juniper. Suitable 
shrubs are Siberian peashrub, common chokecherry, 
skunkbush sumac, and silver buffaloberry. Summer 
‘fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on this 
soil are very slow permeability, salinity, shrink-swell 
potential, corrosivity to concrete, and low soil strength. If 
the soil is used for septic tank absorption fields, the very 
slow permeability can be overcome by increasing the 
size of the absorption field. Shrinking and swelling and 
low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. Use of salt- 
resistant concrete is necessary to overcome the 
corrosivity. 
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This map unit is in capability subclass IVs, 
nonirrigated, and in Clayey range site, 10- to 14-inch 
precipitation zone. 


167—Marvan silty clay, 2 to 8 percent slopes. This 
deep, well drained soil is on fans in the eastern part of 
the county. It formed in alluvium derived dominantly from 
shale. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 2,300 to 3,600 feet. The average annual 
precipitation is about 12 inches, the average annual air 
temperature is about 44 degrees F, and the average 
frost-free period is about 130 days. I 

Included in this unit are small areas of deep Vanda 
and Nobe soils, along drainageways, that are salt- and 
alkali-affected and have a crusty surface layer. Also 
included are small areas of soils that are dissected by 
drainageways. The Nobe soils support little if any 
vegetation. 

Typically, the surface layer of this Marvan soil is 
grayish brown silty clay about 5 inches thick. The 
underlying material to a depth of 60 inches or more is 
grayish brown silty clay. 

Permeability is very slow. Available water capacity is 
moderate. This soil is salt- and alkali-affected in the 
underlying material. Effective rooting depth is 60 inches 
or more. The average annual wetting depth where this 
soil is under native vegetation is about 22 inches. Runoff 
is medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is high. 

This soil is used mainly as rangeland and for hay and 
pasture. It is also used for nonirrigated crops such as 
wheat, barley, and oats. 

This soil is suited to nonirrigated crops. It is limited 
mainly by the salt- and alkali-affected underlying 
material, the hazards of soil blowing and water erosion, 
and low precipitation. Because precipitation is not 
sufficient for annual cropping, a cropping system that 
includes small grains and summer fallow is best. 
Minimum tillage, contour cultivation, stripcropping, tall 
grass barriers, grassed waterways, return of crop residue 
to the soil, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 
Tall grass barriers also reduce evaporation and trap 
snow, which increases the amount of moisture in the 
soil. Return of crop residue also helps to maintain good 
soil tilth. Chiseling through stubble in fall on the contour 
or across the slope helps to control water erosion. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, bluebunch 
wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, 
Sandberg bluegrass, prairie junegrass, and big 
sagebrush increases. If excessive grazing continues, 
plants such as perennial weeds, broom snakeweed, 
curlycup gumweed, and annual bromes may invade. The 
potential plant community produces about 1,100 pounds 
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of air-dry vegetation in years of above-normal 
precipitation and 700 pounds in years of below-normal 
precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is suited to windbreaks, but it is moderately 
saline, which limits the choice of trees and shrubs to 
those that are salt tolerant. Suitable trees for planting 
are Russian-olive, black hawthorn, Siberian elm, 
ponderosa pine, and Rocky Mountain juniper. Suitable 
shrubs are Siberian peashrub, common chokecherry, 
skunkbush sumac, and silver buffaloberry. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
soil are very slow permeability, salinity, shrink-swell 
potential, corrosivity to concrete, and low soil strength. If 
the soil is used for septic tank absorption fields, the very 
slow permeability can be overcome by increasing the 
size of the absorption-field..Shrinking and swelling and 
low soil strength can-damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. Use of a salt- 
resistant concrete is necessary to overcome the 
limitation of corrosivity. 

This map unit is.in capability subclass IVe, 
nonirrigated, and in Clayey range site, 10- to 14-inch 
precipitation zone. 


168—Mocmont very gravelly loam, 15 to 60 
percent slopes. This deep, well drained soil is on 
mountainsides in the central part of the county. It formed 
in alluvium and colluvium derived dominantly from 
igneous rock. Slopes commonly are more than 1,000 
feet long. Elevation is 4,500 to 6,000 feet. The average 
annual precipitation is about 20 inches, the average 
annual air temperature is about 42 degrees F, and the 
average frost-free period is about 100 days. 

Included in this unit are small areas of soils that are 
similar to this Mocmont soil but have bedrock at a depth 
of 20 to 40 inches and small areas of soils that have 
bedrock at a depth of less than 20 inches. Also included 
are small outcroppings of igneous rock and sandstone 
on ridges. 

Typically, the surface of this Mocmont soil is covered 
by a mat of forest litter of undecomposed and 
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decomposed needles, twigs, cones, and leaves 2 inches 
thick. The surface layer is very pale brown very gravelly 
loam about 12 inches thick. The. upper 26 inches of the 
subsoil is light yellowish brown and pale brown extremely 
gravelly clay loam, and the lower part to a depth of 60 
inches or more is pale brown extremely cobbly loam. 

Permeability is moderately rapid. Available water 
capacity is very low to low. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is 60 inches or more. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 

Most areas of this soil are used for livestock grazing. 
A few areas are used as woodland. 

This soil is poorly suited to cultivated crops and to hay 
and pasture because of steepness of slope and rough 
topography. 

This soil is forested. It is suited to livestock grazing. 
The potential native understory vegetation is dominated 
by pinegrass, white spirea, Oregon-grape, common 
juniper, mallow ninebark, northern bedstraw, and 
wildbergamot horsemint. The understory provides 
moderate amounts of forage for livestock. Slopes of 45 
to 60 percent adversely affect the distribution and 
management of livestock. 

This soil is suited to the production of ponderosa pine 
and Douglas-fir. The site index is about 60 for ponderosa 
pine and 36 for Douglas-fir. At the culmination of the 
mean annual increment (CMAI), this soil can produce 
about 45 cubic feet, or 135 board feet, of ponderosa 
pine and 45 cubic feet, or 140 board feet (Schribner 
rule), of Douglas-fir per acre per year. Potential 
production is estimated for an even-aged, fully stocked 
stand of trees. 

Seedling mortality is severe, plant competition is 
severe, and the hazard of windthrow is slight. Where 
slopes are 15 to 30 percent, the hazard of erosion and 
equipment limitations are slight. Where slopes are 30 to 
60 percent, the hazard of erosion and equipment 
limitations are moderate. 

The main limitations of the soil for management of 
timber are steepness of slope and very low to low 
available water capacity. Slopes of 30 to 60 percent 
restrict the kind of equipment that can be used and 
make its operation difficult. Competition from understory 
vegetation and low available water capacity make 
establishment of tree seedlings difficult. 

This soil in places supports dense stands of trees. 
Because of the large number of trees, root development 
is restricted and trees are subject to windthrow. 
Maintaining small openings and thinning over a period of 
several years reduce windthrow. Maintaining adequate 
plant cover on the disturbed areas and using sediment 
filter strips of undisturbed vegetation along streams 
reduce soil erosion and problems of water quality. 

The main limitations for homesite development on this 
soil are slope and content of rock fragments. Slope is a 
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concern in installing septic tank absorption fields. 
Absorption lines should be installed on the contour. 
Effluent from septic tank absorption fields can surface in 
downslope areas and thus create a hazard to health. 
Removal of pebbles and cobbles in disturbed areas is 
needed for best results when landscaping, particularly in 
areas used for lawns. 

This map unit is in capability subclass Vile, 
nonirrigated. the Mocmont soil is in woodland suitability 
group 5010 where slopes are 15 to 30 percent and 
group 5r16 where slopes are 30 to 60 percent. 


169—Mocmont-Lipke association, steep. This map 
unit is on uplands in the southern part of the county. 
Slope is 15 to 45 percent. Slopes commonly are more 
than 1,000 feet long. Elevation is 4,200 to 5,300 feet. 
The average annual precipitation is about 20 inches, the 
average annual air temperature is about 42 degrees F, 
and the average frost-free period is about 100 days. 

This unit is about 45 percent Mocmont very flaggy 
sandy loam and 40 percent Lipke clay loam. The 
Mocmont soil is on uplands. The Lipke soil is on foot 
slopes. 

Included in this unit is about 15 percent soils that are 
similar to the Lipke soil but are 40 to 60 inches deep 
over shale. 

The Mocmont soil is deep and well drained. It formed 
in alluvium, colluvium, and residuum derived dominantly 
from sandstone. Typically, the surface is covered by a 
mat of forest litter of undecomposed and decomposed 
needles, twigs, and cones. The surface layer is very pale 
brown very flaggy sandy loam about 6 inches thick. The 
next layer is pinkish gray very flaggy sandy loam about 8 
inches thick. The upper 20 inches of the subsoil is brown 
very flaggy sandy clay loam, and the lower part to a 
depth of 60 inches or more is light gray very flaggy 
sandy loam. 

Permeability of the Mocmont soil is moderately rapid. 
Available water capacity is very low to low. Effective 
rooting depth is 60 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is high. The hazard of soil blowing is 
moderate. 

The Lipke soil is deep and well drained. It formed in 
alluvium and residuum derived dominantly from shale. 
Typically, the surface is covered by a mat of pine cones, 
needles, twigs, and humus about 2 inches thick. The 
surface layer is dark grayish brown loam about 1 inch 
thick. The next layer is dark grayish brown and grayish 
brown clay loam about 11 inches thick. The upper 8 
inches of the subsoil is light brownish gray clay, and the 
lower 22 inches is brown and pale brown clay. The 
substratum to a depth of 60 inches or more is light 
yellowish brown and gray clay. 

Permeability of the Lipke soil is very slow. Available 
water capacity is high. Effective rooting depth is 60 
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inches or more. The average annual wetting depth where 
this soil is under native vegetation is 60 inches or more. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 

The soils in this unit are used mainly for livestock 
grazing. They are also used as woodland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

These soils are forested. They are suited to livestock 
grazing. The potential native understory vegetation on 
the Mocmont soil is dominated by kinnikinnick, common 
juniper, white spirea, pinegrass, russet buffaloberry, 
Idaho fescue, arrowleaf balsamroot, Oregon-grape, 
western meadowrue, and heartleaf arnica. The 
understory provides moderate amounts of forage for 
livestock. 

The Mocmont soil is suited to the production of 
ponderosa pine and Douglas-fir. The site index is about 
65 for ponderosa pine and 38 for Douglas-fir. At the 
culmination of the mean annual increment (CMAI), the 
Mocmont soil can produce about 50 cubic feet, or 150 
board feet, of ponderosa pine and 50 cubic feet, or 150 
board feet (Scribner rule), of Douglas-fir per acre per 
year. Potential production is estimated for an even-aged, 
fully stocked stand of trees. 

Seedling mortality is moderate, plant competition is 
severe, and the hazard of windthrow is slight. Where 
slopes are 15 to 25 percent, the hazard of erosion and 
equipment limitations are slight. Where slopes are 25 to 
45 percent, the hazard of erosion and equipment 
limitations are moderate. 

The main limitations of the Mocmont soil for 
management of timber are steepness of slope and very 
low to low available water capacity. Where slopes are 25 
to 45 percent, maintaining adequate plant cover on 
disturbed areas and using sediment filter strips of 
undisturbed vegetation along streams reduce soil erosion 
and problems of water quality. Competition from 
understory vegetation and low available water capacity 
make establishment of tree seedlings difficult. Reduction 
of plant competition helps in establishing seedlings. 

The potential native understory vegetation on the. 
Lipke soil is dominated by Oregon-grape, common 
snowberry, white spirea, common chokecherry, 
Saskatoon serviceberry, heartleaf arnica, blue wildrye, 
northern bedstraw, western meadowrue, Engelmann 
aster, starry false solomonseal, and Canada violet. The 
understory provides moderate amounts of forage for 
livestock. 

The Lipke soil is suited to the production of ponderosa 
pine and Douglas-fir. The site index is about 78 for 
ponderosa pine and 37 for Douglas-fir. At the 
culmination of the mean annual increment (CMAI), the 
Lipke soil can produce about 65 cubic feet, or 220 board 
feet, of ponderosa pine and 45 cubic feet, or 140 board 
feet (Scribner rule), of Douglas-fir per acre per year. 
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Potential production is estimated for an even-aged, fully 
stocked stand of trees. 

Seedling mortality is slight, plant competition is 
moderate, and the hazard of windthrow is moderate. 
Where slopes are 15 to 25 percent, the hazard of 
erosion and equipment limitations are moderate. Where 
slopes are 25 to 45 percent, the hazard of erosion and 
equipment limitations are severe. 

The main limitations of the Lipke soil for management 
of timber are permeability, steepness of slope, soil 
texture, and low soil strength. Slow permeability and 
steepness of slope increase the hazard of erosion. 
Maintaining adequate plant cover on disturbed areas and 
using sediment filter strips of undisturbed vegetation 
along streams reduce soil erosion and problems of water 
quality. The soil has low strength when wet, which 
results in poor trafficability and in soil compaction if 
heavy equipment is used to yard logs. Operating 
equipment when the soil is dry or frozen overcomes 
these limitations. Reduction of plant competition helps in 
establishing seedlings. 

The soils in this unit are poorly suited to homesite 
development. The main limitations on the Mocmont soil 
are slope and content of rock fragments. Slope is a 
concern in installing septic tank absorption fields. 
Absorption lines should be installed on the contour. 
Removal of pebbles and cobbles in disturbed areas is 
needed for best results when landscaping, particularly in 
areas used for lawns. 

The main limitations for homesite development on the 
Lipke soil are very slow permeability, slope, shrink-swell 
potential, and low soil strength. If the soil is used for 
septic tank absorption fields, the slope and very slow 
permeability can be overcome by increasing the length 
of the absorption lines and by installing them on the 
contour. Shrinking and swelling and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. In the 
construction of basements or foundations for dwellings, 
the shrink-swell potential can be overcome by backfilling 
excavations with suitable material that has low shrink- 
swell potential. 

This map unit is in capability subclass Vile, 
nonirrigated. The Mocmont soil is in woodland suitability 
group 5o10 where slopes are 15 to 25 percent and 
group 5r16 where slopes are 25 to 45 percent. The 
Lipke soil is in woodland suitability group 4c2 where 
slopes are 15 to 25 percent and group 4c4 where slopes 
are 25 to 45 percent. 


170—Mocmont-Oraid complex, 2 to 25 percent 
slopes. This map unit is on uplands in the southern part 
of the county. Slopes commonly are more than 1,000 
feet long. Elevation is 4,200 to 5,300 feet. The average 
annual precipitation is about 20 inches, the average 
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annual air temperature is about 42 degrees F, and the 
average frost-free period is about 100 days. 

This unit is about 50 percent Mocmont flaggy sandy 
loam and 40 percent Oraid extremely flaggy sandy loam. 
The Mocmont soil is on plane side slopes, and the Oraid 
soil is in convex areas. 

Included in this unit are small areas of Mocmont sandy 
loam and Mocmont channery sandy loam. Included 
areas make up about 10 percent of the total acreage. 

The Mocmont soil is deep and well drained. It formed 
in alluvium, colluvium, and residuum derived dominantly 
from sandstone. Typically, the surface is covered by a 
mat of forest litter of undecomposed and decomposed 
needles, twigs, and cones about 2 inches thick. The 
surface layer is very pale brown flaggy sandy loam about 
6 inches thick. The next layer is pinkish gray flaggy 
sandy loam about 8 inches thick. The upper 20 inches of 
the subsoil is brown very flaggy sandy clay loam, and the 
lower part to a depth of 60 inches or more is light gray 
very flaggy sandy loam. 

Permeability of the Mocmont soil is moderately rapid. 
Available water capacity is very low to low. Effective 
rooting depth is 60 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is high. The hazard of soil blowing is 
high. 

The Oraid soil is moderately deep and somewhat 
excessively drained. It formed in residuum derived 
dominantly from fractured hard sandstone. Typically, the 
surface is covered by a mat of forest litter of 
undecomposed and decomposed needles, twigs, and 
cones about 1 1/2 inches thick. The surface layer is light 
brown extremely flaggy sandy loam about 2 1/2 inches 
thick. The next layer is light yellowish brown, very pale 
brown, and pale brown extremely flaggy loamy sand 
about 22 1/2 inches thick. Very pale brown and light 
yellowish brown sandstone is at a depth of 25 inches. 
Depth to sandstone ranges from 20 to 40 inches. 

Permeability of the Oraid soil is moderately rapid. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
40 inches. Runoff is medium, and the hazard of water 
erosion is high. The hazard of soil blowing is high. 

The soils in this unit are used mainly for livestock 
grazing. They are also used as woodland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of large stones in the surface 
layer, the hazard of soil blowing, and droughtiness. 

The Mocmont and Oraid soils are forested. They are 
suited to livestock grazing. The potential native 
understory vegetation on the Mocmont soil is dominated 
by kinnikinnick, common juniper, white spirea, pinegrass, 
russet buffaloberry, Idaho fescue, arrowleaf balsamroot, 
Oregon-grape, western meadowrue, and heartleaf arnica. 
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The understory provides moderate amounts οἱ forage for 
livestock. 

The Mocmont soil is suited to the production of 
ponderosa pine and Douglas-fir. The site index is about 
65 for ponderosa pine and 38 for Douglas-fir. At the 
culmination of the mean annual increment (ΟΜΑΙ), the 
Mocmont soil can produce about 50 cubic feet, or 150 
board feet, of ponderosa pine and 50 cubic feet, or 150 
board feet (Scribner rule), of Douglas-fir per acre per 
year. Potential production is estimated for an even-aged, 
fully stocked stand of trees. 

The hazard of erosion is slight, equipment limitations 
are slight, seedling mortality is moderate, plant 
competition is severe, and the hazard of windthrow is 
slight. 

The main limitation of the Mocmont soil for 
management of timber is very low to low available water 
capacity. Maintaining adequate plant cover on disturbed 
areas and using sediment filter strips of undisturbed 
vegetation along streams reduce soil erosion and 
problems of water quality. Competition from understory 
vegetation and low available water capacity make 
establishment of tree seedlings difficult. Reduction of 
plant competition helps in establishing seedlings. 

The potential native understory vegetation on the 
Oraid soil is dominated by arrowleaf balsamroot, 
common snowberry, common chokecherry, Saskatoon 
serviceberry, Idaho fescue, Columbia needlegrass, 
bluebunch wheatgrass, western yarrow, and sedge. The 
understory provides limited amounts of forage for 
livestock. 

The Oraid soil is suited to the production of ponderosa 
pine. The site index is about 56 for ponderosa pine. At 
the culmination of the mean annual increment (CMAI), 
the Oraid soil can produce about 40 cubic feet, or 110 
board feet (Scribner rule), of ponderosa pine per acre 
per year. Potential production is estimated for an even- 
aged, fully stocked stand of trees. 

The hazard of erosion is slight, equipment limitations 
are slight, seedling mortality is severe, plant competition 
is severe, and the hazard of windthrow is severe. 

The main limitations of the Oraid soil for management 
of timber are moderate depth to sandstone and very low 
available water capacity. Competition from understory 
vegetation and very low available water capacity make 
establishment of tree seedlings difficult. The limited soil 
depth restricts development of plant roots, which results 
in the trees being subject to windthrow. Maintaining 
small openings or progressively removing trees over a 
period of several years reduces windthrow. 

The Mocmont soil is well suited to homesite 
development where slopes are 2 to 15 percent and 
poorly suited where slopes are 15 to 25 percent. Slope 
is a concern in installing septic tank absorption fields. 
Absorption lines should be installed on the contour. 

The main limitations for homesite development on the 
Oraid soil are slopes o more than 15 percent, moderate 
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depth to sandstone, and content of rock fragments. The 
Oraid soil is severely limited for septic tank absorption 
fields because of slope and the moderate depth to 
sandstone. Cuts to provide building sites can expose 
sandstone. Removal of pebbles and cobbles in disturbed 
areas is needed for best results when landscaping, 
particularly in areas used for lawns. 

This map unit is in capability subclass Vle, 
nonirrigated. The Mocmont soil is in woodland suitability 
group 502, and the Oraid soil is in group 6f6. 


171—Mocmont-Oraid complex, 25 to 60 percent 
slopes. This map unit is on uplands in the southern part 
of the county. Slopes commonly are 250 to 1,000 feet 
long. Elevation is 4,200 to 5,300 feet. The average 
annual precipitation is about 20 inches, the average 
annual air temperature is about 42 degrees F, and the 
average frost-free period is about 100 days. 

This unit is about 45 percent Mocmont very flaggy 
sandy loam and 40 percent Oraid extremely flaggy loamy 
sand. The Mocmont soil is in concave or plane areas on 
uplands, and the Oraid soil is in convex areas on 
uplands. 

Included in this unit are small areas of Mocmont and 
Oraid soils that have slopes of more than 60 percent 
and small areas of Rock outcrop. Included areas make 
up about 15 percent of the total acreage. 

The Mocmont soil is deep and well drained. It formed 
in alluvium, colluvium, and residuum derived dominantly 
from sandstone. Typically, the surface is covered by 
forest litter of undecomposed and decomposed needles, 
twigs, and cones. The surface layer is very pale brown 
very flaggy sandy loam about 6 inches thick. The next 
layer is pinkish gray very flaggy sandy loam about 8 
inches thick. The upper 20 inches of the subsoil is brown 
very flaggy sandy clay loam, and the lower part to a 
depth of 60 inches or more is light gray very flaggy 
sandy loam. 

Permeability of the Mocmont soil is moderately rapid. 
Available water capacity is very low to low. Effective 
rooting depth is 60 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is high. The hazard of soil blowing is 
moderate. 

The Oraid soil is moderately deep and somewhat 
excessively drained. It formed in residuum derived 
dominantly from fractured hard sandstone. Typically, the 
surface is covered by a mat of forest litter of 
undecomposed and decomposed needles, twigs, and 
cones about 1 1/2 inches thick. The surface layer is light 
brown extremely flaggy sandy loam about 2 1/2 inches 
thick. The next layer is light yellowish brown and very 
pale brown extremely flaggy loamy sand about 22 1/2 
inches thick. Very pale brown and light yellowish brown 
sandstone is at a depth of 25 inches. Depth to 
sandstone ranges from 20 to 40 inches. 
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Permeability of the Oraid soil is moderately rapid. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
40 inches. Runoff is medium, and the hazard of water 
erosion is high. The hazard of soil blowing is high. 

The soils in this unit are used mainly for livestock 
grazing. They are also used as woodland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The Mocmont and Oraid soils are forested. They are 
suited to livestock grazing. The potential native 
understory vegetation on the Mocmont soil is dominated 
by kinnikinnick, common juniper, white spirea, pinegrass, 
russet buffaloberry, Idaho fescue, arrowleaf balsamroot, 
Oregon-grape, western meadowrue, and heartleaf arnica. 
The understory provides moderate amounts of forage for 
livestock. 

The Mocmont soil is suited to the production of 
ponderosa pine and Douglas-fir. The site index is about 
65 for ponderosa pine and 38 for Douglas-fir. At the 
culmination of the mean annual increment (ΟΜΑΙ), the 
Mocmont soil can produce about 50 cubic feet, or 150 
board feet, of ponderosa pine and 50 cubic feet, or 150 
board feet (Scribner rule), of Douglas-fir per acre per 
year. Potential production is estimated for an even-aged, 
fully stocked stand of trees. 

The hazard of erosion is severe, equipment limitations 
are moderate, seedling mortality is moderate, plant 
competition is severe, and the hazard of windthrow is 

slight. 

.. The main limitations of the Mocmont soil for 
management of timber are steepness of slope and very 
low and low available water capacity. Maintaining 
adequate plant cover on disturbed areas and using 
sediment filter strips of undisturbed vegetation along 
streams reduce soil erosion and problems of water 
quality. Competition from understory vegetation and low 
available water capacity make establishment of tree 
seedlings difficult. Reduction of plant competition helps 
in establishing seedlings. 

The potential native understory vegetation on the 
Oraid soil is dominated by arrowleaf balsamroot, 
common snowberry, common chokecherry, Saskatoon 
serviceberry, Idaho fescue, Columbia needlegrass, 
bluebunch wheatgrass, western yarrow, and sedge. The 
understory provides limited amounts of forage for 
livestock. 

The Oraid soil is suited to the production of ponderosa 
pine. The site index is about 56 for ponderosa pine. At 
the culmination of the mean annual increment (CMAI), 

. the Oraid soil can produce about 40 cubic feet, or 110 
board feet (Scribner rule), of ponderosa pine per acre 
per year. Potential production is estimated for an even- 

. aged, fully stocked stand of trees. 
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The hazard of erosion is moderate, equipment 
limitations are moderate, seedling mortality is severe, 
plant competition is severe, and the hazard of windthrow 
is severe. 

The main limitations of the Oraid soil for management 
of timber are steepness of slope, moderate depth to 
sandstone, and very low available water capacity. 
Maintaining adequate plant cover on disturbed areas and 
using sediment filter strips of undisturbed vegetation 
along streams reduce soil erosion and problems of water 
quality. Competition from understory vegetation and very 
low available water capacity make establishment of tree 
seedlings difficult. The limited soil depth restricts 
development of plant roots, which results in the trees 
being subject to windthrow. Maintaining small openings 
or progressively removing trees over a period of several 
years reduces windthrow. 

The soils in this unit are poorly suited to homesite 
development because of the steepness of slope and the 
moderate depth to sandstone in the Oraid soil. 

This map unit is in capability subclass Vile, 
nonirrigated. The Mocmont soil is in woodland suitability 
group 5r14, and the Oraid soil is in group 6f8. 


172—Mocmont-Oraid complex, warm, 4 to 60 
percent slopes. This map unit is on south-facing side 
slopes of uplands in the southern part of the county. 
Slopes commonly are more than 1,000 feet long. 
Elevation is 4,200 to 5,300 feet. The average annual 
precipitation is about 20 inches, the average annual air 
temperature is about 42 degrees F, and the average 
frost-free period is about 100 days. 

This unit is about 45 percent Mocmont flaggy sandy 
loam and 30 percent Oraid extremely flaggy loamy sand. 
The Mocmont soil is in concave and plane areas on 
uplands, and the Oraid soil is in convex areas on 
uplands. 

Included in this unit are small areas of deep Roy soils 
in plane and concave areas and small areas of shallow 
Castner soils on ridges. Included areas make up about 
25 percent of the total acreage. 

The Mocmont soil is deep and well drained. It formed 
in alluvium, colluvium, and residuum derived dominantly 
from sandstone. Typically, the surface is covered by a 
mat of forest litter of undecomposed and decomposed 
needles, twigs, and cones about 2 inches thick. The 
surface layer is very pale brown flaggy sandy loam about 
6 inches thick. The next layer is pinkish gray flaggy 
sandy loam about 8 inches thick. The upper 20 inches of 
the subsoil is brown very flaggy sandy clay loam, and the 
lower part to a depth of 60 inches or more is light gray 
very flaggy sandy loam. 

Permeability of the Mocmont soil is moderately rapid. 
Available water capacity is very low to low. Effective 
rooting depth is 60 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is 60 inches or more. Runoff is medium, and the hazard 
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of water erosion is high. The hazard of soil blowing is 
high. 

The Oraid soil is moderately deep and somewhat 
excessively drained. It formed in residuum derived 
dominantly from fractured hard sandstone. Typically, the 
surface is covered by a mat of forest litter of 
undecomposed and decomposed needles, twigs, and 
cones about 1 1/2 inches thick. The surface layer is light 
brown extremely flaggy sandy loam about 2 1/2 inches 
thick. The next layer is light yellowish brown and very 
pale brown extremely flaggy loamy sand about 22 1/2 
inches thick. Very pale brown and light yellowish brown 
sandstone is at a depth of 25 inches. Depth to 
sandstone ranges from 20 to 40 inches. 

Permeability of the Oraid soil is moderately rapid. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
40 inches. Runoff is medium, and the hazard of water 
erosion is high. The hazard of soil blowing is high. 

The soils in this unit are used mainly for livestock 
grazing. They are also used as woodland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of large stones in the surface 
layer, slope, the hazard of soil blowing, and 
droughtiness. 

The Mocmont and Oraid soils are forested. They are 
suited to livestock grazing. The potential native 
understory vegetation on the Mocmont soil where it is on 
south-facing side slopes is dominated by arrowleaf 
balsamroot, common snowberry, common chokecherry, 
Saskatoon serviceberry, Idaho fescue, Columbia 
needlegrass, bluebunch wheatgrass, western yarrow, 
and sedge. The understory provides moderate amounts 
of forage for livestock. 

Where the Mocmont soil is on south-facing side 
slopes, it is suited to the production of ponderosa pine. 
The site index is about 50 for ponderosa pine. At the 
culmination of the mean annual increment (CMAI), the 
Mocmont soil can produce about 35 cubic feet, or 90 
board feet (Scribner rule), of ponderosa pine per acre 
per year. Potential production is estimated for an even- 
aged, fully stocked stand of trees. 

Seedling mortality is severe, plant competition is 
severe, and the hazard of windthrow is slight. Where 
slopes are 4 to 25 percent, the hazard of erosion and 
equipment limitations are slight. Where slopes are 25 to 
60 percent, the hazard of erosion and equipment 
limitations are moderate. 

The main limitations of the Mocmont soil for 
management of timber are steepness of slope and very 
low to low available water capacity. Where slopes are 25 
to 60 percent, maintaining adequate plant cover on 
disturbed areas and using sediment filter strips of 
undisturbed vegetation along streams reduce soil erosion 
and problems of water quality. Competition from 
understory vegetation and low available water capacity 
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make establishment of tree seedlings difficult. Reduction 
of plant competition helps in establishing seedlings. 

The potential native understory vegetation where the 
Oraid soil is on south-facing side slopes is dominated by 
bluebunch wheatgrass, Idaho fescue, arrowleaf 
balsamroot, and western yarrow. The understory 
provides limited amounts of forage for livestock. 

Where the Oraid soil is on south-facing side slopes, it 
is suited to the production of ponderosa pine. The site 
index is about 40 for ponderosa pine. At the culmination 
of the mean annual increment (CMAI), the Oraid soil can 
produce about 30 cubic feet, or 55 board feet (Scribner 
rule), of ponderosa pine per acre per year. Potential 
production is estimated for an even-aged, fully stocked 
stand of trees. 

Seedling mortality is severe, plant competition is 
severe, and the hazard of windthrow is severe. Where 
slopes are 4 to 25 percent, the hazard of erosion and 
equipment limitations are slight. Where slopes are 25 to 
60 percent, the hazard of erosion and equipment 
limitations are moderate. I 

The main limitations of the Oraid soil for management 
of timber are steepness of slope, moderate depth to 
sandstone, and very low available water capacity. Where 
slopes are 25 to 60 percent, maintaining adequate plant 
cover on disturbed areas and using sediment filter strips 
of undisturbed vegetation along streams reduce soil 
erosion and problems of water quality. Competition from 
understory vegetation and very low available water 
capacity make establishment of tree seedlings difficult. 
The limited soil depth restricts development of plant 
roots, which results in the trees being subject to 
windthrow. Maintaining small openings or progressively 
removing trees over a period of several years reduces 
windthrow. 

The Mocmont soil is well suited to homesite 
development where slopes are 4 to 15 percent and 
poorly suited where slopes are 15 to 60 percent. Slope 
is a concern in installing septic tank absorption fields. 
Absorption lines should be installed on the contour. 

The Oraid soil is poorly suited to homesite 
development. The main limitations are slopes of more 
than 15 percent, moderate depth to sandstone, and 
content of rock fragments. 

This map unit is in capability subclass Vile, 
nonirrigated. The south-facing slopes of the Mocmont 
soil are in woodland suitability group 608 where slopes 
are 4 to 25 percent and group 6r6 where slopes are 25 
to 60 percent. The south-facing slopes of the Oraid soil 
are in woodland suitability group 712 where slopes are 4 
to 25 percent and group 7f4 where slopes are 25 to 60 
percent. 


173—Mocmont-Roy flaggy loams, 15 to 45 percent 
slopes. This map unit is on uplands in the central part of 
the county. Slopes commonly are more than 1,000 feet 
long. Elevation is 4,200 to 5,300 feet. The average 
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annual precipitation is about 19 inches, the average 
annual air temperature is about 42 degrees F, and the 
average frost-free period is about 105 days. 

This unit is about 30 percent Mocmont flaggy loam on 
south-facing side slopes, 15 percent Mocmont flaggy 
loam on north-facing side slopes, and 40 percent Roy 
flaggy loam, mainly on south-facing side slopes. The 
Mocmont soil is on uplands, and the Roy soil is on foot 
slopes. 

Included in this unit are small areas of shallow Castner 
soils and moderately deep Oraid soils on convex side 
slopes. Also included are small areas of Rock outcrop. 
Included areas make up about 15 percent of the total 
acreage. 

The Mocmont soil is deep and well drained. It formed 
in alluvium, colluvium, and residuum derived dominantly 
from sandstone. Typically, the surface is covered by a 
mat of forest litter of undecomposed and decomposed 
needles, twigs, and cones. The surface layer is very pale 
brown flaggy loam about 6 inches thick. The next layer is 
pinkish gray flaggy sandy loam about 8 inches thick. The 
upper 20 inches of the subsoil is brown very flaggy 
sandy clay loam, and the lower part to a depth of 60 
inches or more is light gray very flaggy sandy loam. 

Permeability of the Mocmont soil is moderately rapid. 
Available water capacity is very low to low. Effective 
rooting depth is 60 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is high. The hazard of soil blowing is 
moderate. . 

The Roy soil is deep and well drained. It formed in 
alluvium derived from mixed.rock sources. Typically, the 
surface layer is dark grayish brown flaggy loam about 7 
inches thick. The subsoil is brown and grayish brown 
very cobbly clay loam about 17 inches thick. The 
substratum to a depth of 60 inches or more is light 
brownish gray and grayish brown extremely cobbly clay 
loam. 

Permeability of the Roy soil is moderately slow. 
Available water capacity is low. Effective rooting depth is 
60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 26 
inches. Runoff is rapid, and the hazard of water erosion 
is high. The hazard of soil blowing is moderate. 

Most areas of this unit are used for livestock grazing. 
A few areas are used as woodland. 

The soils in this unit are poorly suited to cultivated 
crops and to hay and pasture because of steepness of 
slope and rough topography. 

The potential plant community on the Roy soil is 
mainly bluebunch wheatgrass, green needlegrass, rough 
fescue, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
needleandthread, western wheatgrass, and blue grama 
increases. If excessive grazing continues, plants such as 
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timothy, Kentucky bluegrass, clubmoss, and perennial 
weeds may invade. The potential plant community 
produces about 2,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,500 pounds in 
years of below-normal precipitation. 

The Mocmont soil is forested. It is suited to livestock 
grazing. The potential native understory vegetation 
where the Mocmont soil is on south-facing side slopes is 
dominated by arrowleaf balsamroot, common snowberry, 
common chokecherry, Saskatoon serviceberry, Idaho 
fescue, Columbia needlegrass, bluebunch wheatgrass, 
western yarrow, and sedge. The understory provides 
moderate amounts of forage for livestock. 

Where the Mocmont soil is on south-facing side 
slopes, it is suited to the production of ponderosa pine. 
The site index is about 50 for ponderosa pine. At the 
culmination of the mean annual increment (CMAI), the 
soil can produce about 35 cubic feet, or 90 board feet 
(Scribner rule), of ponderosa pine per acre per year. 
Potential production is estimated for an even-aged, fully 
stocked stand of trees. 

Seedling mortality is severe, plant competition is 
severe, and the hazard of windthrow is slight. Where 
slopes are 15 to 25 percent, the hazard of erosion and 
equipment limitations are slight. Where slopes are 25 to 
45 percent, the hazard of erosion and equipment 
limitations are moderate. 

The potential native understory vegetation where the 
Mocmont soil is on north-facing slopes is dominated by 
kinnikinnick, common juniper, white spirea, pinegrass, 
russet buffaloberry, Idaho fescue, arrowleaf balsamroot, 
Oregon-grape, western meadowrue, and heartleaf arnica. 
The understory provides moderate amounts of forage for 
livestock. 

Where the Mocmont soil is on north-facing slopes, it is 
suited to the production of ponderosa pine and Douglas- 
fir. The site index is about 65 for ponderosa pine and 38 
for Douglas-fir. At the culmination of the mean annual 
increment (CMAI), the soil can produce about 50 cubic 
feet, or 150 board feet, of ponderosa pine and 50 cubic 
feet, or 150 board feet (Scribner rule), of Douglas-fir per 
acre per year. Potential production is estimated for an 
even-aged, fully stocked stand of trees. 

Seedling mortality is moderate, plant competition is 
severe, and the hazard of windthrow is slight. Where 
slopes are 15 to 25 percent, the hazard of erosion and 
equipment limitations are slight. Where slopes are 25 to 
45 percent, the hazard of erosion and equipment 
limitations are moderate. 

The main limitations of the Mocmont soil for 
management of timber are steepness of slope and very 
low to low available water capacity. Where slopes are 25 
to 45 percent, maintaining adequate plant cover on 
disturbed areas and using sediment filter strips of 
undisturbed vegetation along streams reduce soil erosion 
and problems of water quality. Competition from 
understory vegetation and low available water capacity 
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make establishment of tree seedlings difficult. Reduction 
of plant competition helps in establishing seedlings. 

The Roy soil is poorly suited to windbreaks. It is limited 
mainly by slope. 

The soils in this unit are poorly suited to homesite 
development. The main limitations on the Mocmont soil 
are slope and content of rock fragments. Slope is a 
concern in installing septic tank absorption fields. 
Absorption lines should be installed on the contour. 
Removal of pebbles and cobbles in disturbed areas is 
needed for best results when landscaping, particularly in 
areas used for lawns. 

The main limitations for homesite development on the 
Roy soil are moderately slow permeability, slope, shrink- 
swell potential, potential frost action, content of rock 
fragments, and low soil strength. Slope is a concern in 
installing septic tank absorption fields. Absorption lines 
should be installed on the contour. The moderately slow 
permeability can be overcome by increasing the size of 
the absorption field. Frost action and low soil strength 
can damage roadbeds and road surfaces. Adequate 
drainage and the use of suitable fill material that is 
properly compacted can overcome these limitations. 
Removal of pebbles and cobbles in disturbed areas is 
needed for best results when landscaping, particularly in 
areas used for lawns. 

This map unit is in capability subclass Vile, 
nonirrigated. The Roy soil is in Silty range site, 15- to 19- 
inch precipitation zone. The south-facing slopes of the 
Mocmont soil are in woodland suitability group 6o8 
where slopes are 15 to 25 percent and group 6r6 where 
slopes are 25 to 45 percent. The north-facing slopes of 
the Mocmont soil are in woodland suitability group 5o2 
where slopes are 15 to 25 percent and group 5r14 
where slopes are 25 to 45 percent. 


174—Neldore-Thebo clays, 4 to 25 percent slopes. 
This map unit is on uplands in the eastern and 
northeastern parts of the county. Slopes commonly are 
250 to 1,000 feet long. Elevation is 2,200 to 3,800 feet. 
The average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

This unit is about 40 percent Neldore clay and 35 
percent Thebo clay. The Neldore soil is on knolls and 
ridges, and the Thebo soil is on plane side slopes below 
and surrounding ridges. 

Included in this unit are small areas of deep Pendroy 
soils, deep salt- and alkali-affected Marvan soils, and 
salt- and alkali-affected Absher and Nobe soils on foot 
slopes and fans. The Nobe soils have a crusty surface 
and support little if any vegetation. Included areas make 
up about 25 percent of the total acreage. 

The Neldore soil is shallow and well drained. It formed 
in residuum derived dominantly from consolidated shale. 
Typically, the surface layer is grayish brown clay about 3 
inches thick. The upper 9 inches of the underlying 
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material is grayish brown clay, and the lower 6 inches is 
light gray clay. Gray shale is at a depth of 18 inches. 
Depth to shale ranges from 10 to 20 inches. 

Permeability of the Neldore soil is slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium to rapid, and the hazard of water 
erosion is moderate to high. The hazard of soil blowing 
is high. 

The Thebo soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
grayish brown clay about 5 inches thick. The underlying 
material is grayish brown clay about 28 inches thick. 
Gray shale is at a depth of 33 inches. Depth to shale 
ranges from 20 to 40 inches. 

Permeability of the Thebo soil is very slow. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is about 
20 inches. Runoff is medium to rapid, and the hazard of 
water erosion is moderate to high. The hazard of soil 
blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of the hazards of soil blowing 
and water erosion and the shallow and moderate depth 
to shale. 

The potential plant community on the Neldore soil is 
mainly western wheatgrass, plains reedgrass, plains 
muhly, and green needlegrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of fringed sagewort, 
plains reedgrass, blue grama, and wild rose increases. If 
excessive grazing continues, plants such as broom 
snakeweed, creeping juniper, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 700 pounds of air-dry vegetation in years 
of above-normal precipitation and 300 pounds in years of 
below-normal precipitation. 

The potential plant community on the Thebo soil is 
mainly western wheatgrass, green needlegrass, 
bluebunch wheatgrass, and thickspike wheatgrass. If the 
range is excessively grazed, the proportion of these 
plants decreases and the proportion of plains reedgrass, 
Sandberg bluegrass, prairie junegrass, and big 
sagebrush increases. If excessive grazing continues, 
plants such as perennial weeds, broom snakeweed, 
curlycup gumweed, and annual bromes may invade. The 
potential plant community produces about 1,400 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 800 pounds in years of below-normal 
precipitation. 

The surface layer of these. soils is susceptible to water 
erosion and soil blowing if it is disturbed or if the range is 
overgrazed. 
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The Neldore soil is poorly suited to windbreaks. It is 
limited mainly by the very low available water capacity. 
The Thebo soil, where slopes are 15 to 25 percent, is 
poorly suited to windbreaks. It is limited mainly by slope. 

Where slopes are 4 to 15 percent, the Thebo soil is 
suited to windbreaks. The low to moderate available 
water capacity limits the growth of both trees and 
shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on the 
soils in this unit are slow and very slow permeability, 
shallow and moderate depth to shale, shrink-swell 
potential, and low soil strength. The soils are severely 
limited for septic tank absorption fields because of the 
slow and very slow permeability and shallow and 
moderate depth to-shale. Cuts to level building sites can 
expose shale. Shrinking and swelling and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass Vle, 
nonirrigated. The Neldore soil is in Shallow Clay range 
site, 10- to 14-inch precipitation zone, and the Thebo soil 
is in Clayey range site, 10- to 14-inch precipitation zone. 


175—Neldore-Thebo clays, 25 to 60 percent 
slopes. This map unit is on uplands in the eastern and 
northeastern parts of the county. Slopes commonly are 
250 to 1,000 feet long. Elevation is 2,200 to 3,800 feet. 
The average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

This unit is about 60 percent Neldore clay and about 
30 percent Thebo clay. The Neldore soil is on ridges and 
has slopes of 25 to 60 percent. The Thebo soil has 
slopes of 25 to 45 percent. 

Included in this unit are small areas of deep, salt- and 
alkali-affected Gerdrum soils that are on foot slopes and 
fans and have slopes of 2 to 8 percent. Also included 
are small areas of shale outcrops on steep and very 
steep side slopes. Stones and boulders are on the 
surface in places. Included areas make up about 10 
percent of the total acreage. 

The Neldore soil is shallow and well drained. It formed 
in residuum derived dominantly from consolidated shale. 
Typically, the surface layer is grayish brown clay about 3 
inches thick. The upper 9 inches of the underlying 
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material is grayish brown clay, and the lower 6 inches is 
light gray clay. Gray shale is at a depth of about 18 
inches. Depth to shale ranges from 10 to 20 inches. 

Permeability of the Neldore soil is slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

The Thebo soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
grayish brown clay about 5 inches thick. The underlying 
material is grayish brown clay about 28 inches thick. 
Gray shale is at a depth of about 33 inches. Depth to 
shale ranges from 20 to 40 inches. 

Permeability of the Thebo soil is very slow. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is about 
20 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Neldore soil.is 
mainly western wheatgrass, plains reedgrass, plains 
muhly, and green needlegrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of fringed sagewort, 
plains reedgrass, blue grama, and wild rose increases. If 
excessive grazing continues, plants such as broom 
snakeweed, creeping juniper, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 700 pounds οἱ air-dry vegetation in years 
of above-normal precipitation and 300 pounds in years of 
below-normal precipitation. 

The potential plant community on the Thebo soil is 
mainly western wheatgrass, green needlegrass, 
bluebunch wheatgrass, and thickspike wheatgrass. If the 
range is excessively grazed, the proportion of these 
plants decreases and the proportion of plains reedgrass, 
Sandberg bluegrass, prairie junegrass, and big 
sagebrush increases. If excessive grazing continues, 
plants such as perennial weeds, broom snakeweed, 
curlycup gumweed, and annual bromes may invade. The 
potential plant community produces about 1,400 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 800 pounds in years of below-normal 
precipitation. 

The surface layer of these soils is susceptible to water 
erosion and soil blowing if it is disturbed or if the range is 
overgrazed. The soils are not suited to mechanical 
treatment because of slope and rough topography. 

These soils are not suited to windbreaks. They are 
limited mainly by slope. 
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The soils in this unit are poorly suited {ο homesite 
development because of the steepness of slope, the 
shallow depth to shale in the Neldore soil, and the 
moderate depth to shale in the Thebo soil. 

This map unit is in capability subclass Vile, 
nonirrigated. The Neldore soil is in Shallow Clay range 
site, 10- to 14-inch precipitation zone, and the Thebo soil 
is in the Clayey range site, 10- to 14-inch precipitation 
zone. 


176—Neidore-Rock outcrop complex, 15 to 60 
percent slopes. This map unit is on uplands in the 
eastern part of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 2,200 to 3,800 feet. The 
average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

This unit is about 45 percent Neldore clay and 35 
percent Rock outcrop. The Neldore soil is on plane and 
convex side slopes, and Rock outcrop is on ridges, 
knolls, and very steep side slopes. 

Included in this unit are small areas of moderately 
deep Thebo soils on uplands and deep Pendroy soils on 
fans. Included areas make up about 20 percent of the 
total acreage. 

The Neldore soil is shallow and well drained. It formed 
in residuum derived dominantly from consolidated shale. 
Typically, the surface layer is grayish brown clay about 3 
inches thick. The upper 9 inches of the underlying 
material is grayish brown clay. The lower part is light 
gray clay about 6 inches thick. Gray shale is at a depth 
of about 18 inches. Depth to shale ranges from 10 to 20 
inches. 

Permeability of the Neldore soil is slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard οἱ soil blowing is high. 

Rock outcrop consists of exposures of platy shale. It is 
on steep and very steep side slopes and on ridges and 
knolls that are strongly sloping. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Neldore soil is 
mainly western wheatgrass, plains reedgrass, plains 
muhly, and green needlegrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of fringed sagewort, 
plains reedgrass, blue grama, and wild rose increases. If 
excessive grazing continues, plants such as broom 
snakeweed, creeping juniper, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 700 pounds of air-dry vegetation in years 
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of above-normal precipitation and 300 pounds in years of 
below-normal precipitation. 

The surface layer of the Neldore soil is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. This soil is not suited to mechanical 
treatment because of slope and rough topography. 

The Neldore soil is poorly suited to windbreaks. It is 
limited mainly by slope. 

This unit is poorly suited to homesite development 
because of the steepness of slope, the shallow depth to 
shale in the Neldore soil, and the areas of Rock outcrop. 

This map unit is in capability subclass Vile, 
nonirrigated. The Neldore soil is in Shallow Clay range 
site, 10- to 14-inch precipitation zone. 


177—Nesda Variant complex. This map unit is on 
low terraces and flood plains in the southern part of the 
county. Slope ranges from 0 to 2 percent. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 4,700 
to 6,500 feet. The average annual precipitation is about 
22 inches, the average annual air temperature is about 
40 degrees F, and the average frost-free period is about 
70 days. 

This unit is about 65 percent Nesda Variant very 
gravelly loam and about 15 percent Nesda Variant 
cobbly loam. About 60 percent of the acreage of these 
soils is forested. 

Included in this unit are small areas of deep Adel, 
Hanson, and Raynesford soils on fans. Included areas 
make up about 20 percent of the total acreage. 

The Nesda Variant very gravelly loam is deep and well 
drained. It formed in alluvium derived dominantly from 
limestone. Typically, the surface layer is very dark 
grayish brown very gravelly loam about 6 inches thick. 
The next layer is dark grayish brown extremely gravelly 
loam about 14 inches thick. The upper 12 inches of the 
underlying material is light brownish gray extremely 
gravelly coarse loamy sand, and the lower part to a 
depth of 60 inches or more is grayish brown extremely 
gravelly sandy loam. 

The Nesda Variant cobbly loam is deep and well 
drained. It formed in alluvium derived dominantly from 
limestone. Typically, the surface layer is very dark 
grayish brown cobbly loam about 6 inches thick. The 
next layer is dark grayish brown extremely gravelly loam 
about 14 inches thick. The upper 12 inches of the 
underlying material is light brownish gray extremely 
gravelly coarse loamy sand, and the lower part to a 
depth of 60 inches or more is grayish brown extremely 
gravelly sandy loam. 

Permeability of these soils is rapid. Available water 
capacity is very low. Effective rooting depth is 60 inches 
or more. The average annual wetting depth where this 
soil is under native vegetation is 60 inches or more. 
Runoff is slow, anc the hazard of water erosion is slight 
except during occasional floods. The hazard of soil 
blowing is moderate. 
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The soils in this unit are used for livestock grazing. 
They are also used as woodland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of many small stones in the 
surface layer and the cold climate. 

The nonforested areas of these soils produce a 
potential plant community that is mainly bluebunch 
wheatgrass, Columbia needlegrass, rough fescue, and 
bearded wheatgrass. If the vegetation is excessively 
grazed, the proportion of these plants decreases and the 
proportion of Idaho fescue, western wheatgrass, prairie 
junegrass, and spikeoat increases. If excessive grazing 
continues, plants such as timothy, perennial forbs, and 
annuals may invade. The potential plant community 
produces about 2,200 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,800 pounds in 
years of below-normal precipitation. 

` The potential native understory vegetation on the 
forested part of these soils is dominated by bearded 
wheatgrass, Columbia needlegrass, Oregon-grape, 
kinnikinnick, fireweed, shrubby cinquefoil, western 
wheatgrass, slender wheatgrass, and prairie junegrass. 
The understory provides large amounts of forage for 
livestock. 

These soils are suited to the production of black 
cottonwood. The site index is about 25. At the 
culmination of the mean annual increment (CMAI), this 
soil can produce about 25 cubic feet, or 100 board feet 
(Scribner rule), of black cottonwood per acre per year. 
Potential production is estimated for an even-aged, fully 
stocked stand of trees. 

The hazard of erosion is severe, equipment limitations 
are moderate, seedling mortality is moderate, plant 
competition is moderate, and the hazard of windthrow is 
slight. 

The main limitations of these soils for management of 
timber are low available water capacity and the hazard of 
flooding. The low available water capacity and 
competition from understory plants adversely affect the 
establishment of cottonwood seedlings. Reducing plant 
competition insures adequate seedling survival. 

The soils in this unit are poorly suited to homesite 
development because of the occasional flooding. The 
very gravelly or extremely gravelly material below a 
depth of about 14 inches is good road fill. 

This map unit is in capability subclass Μίνι, 
nonirrigated. The Nesda Variant soils are in woodland 
suitability group 5w102. 


178—Nesda-Sudworth complex, occasionally 
flooded. This map unit is on low terraces and flood 
plains in the central and western parts of the county. 
Slope ranges from 0 to 2 percent. Slopes commonly are 
250 to 1,000 feet long. Elevation is 2,500 to 4,700 feet. 
The average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 
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This unit is about 45 percent Nesda gravelly loam and 
40 percent Sudworth loam. The Nesda soil is in slightly 
convex areas, and the Sudworth soil is in plane areas. 

Included in this unit are small areas of deep, well 
drained Straw soils and deep, somewhat poorly drained 
Enbar soils. The Enbar soils have a seasonal high water 
table at a depth of 30 to 60 inches. Included areas make 
up about 15 percent of the total acreage. 

The Nesda soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is dark grayish brown gravelly loam about 6 
inches thick. The next layer is grayish brown loam about 
8 inches thick. The upper 2 inches of the underlying 
material is pale brown loamy sand, and the lower part to 
8 depth of 60 inches or more is light brownish gray and 
grayish brown very gravelly sand. 

Permeability of the Nesda soil is rapid. Available water 
capacity is very low to low. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 36 inches. 
Runoff is slow, and the hazard of water erosion is slight 
except during occasional periods of flooding. The hazard 
of soil blowing is moderate. 

The Sudworth soil is deep and well drained. It formed 
in alluvium derived from mixed rock sources. Typically, 
the surface layer is dark grayish brown loam about 19 
inches thick. The next layer is grayish brown loam about 
8 inches thick. The underlying material to a depth of 66 
inches or more is grayish brown extremely gravelly loamy 
sand. 

Permeability of the Sudworth soil is moderate to a 
depth of 27 inches and rapid below this depth. Available 
water capacity is moderate. Effective rooting depth is 66 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 30 inches. 
Runoff is slow, and the hazard of water erosion is slight 
except during occasional floods. The hazard of soil 
blowing is high. 

The soils in this unit are used mainly for livestock 
grazing. They are also used as woodland. 

These soils are poorly suited to cultivated crops 
because of dissection by drainageways and the hazard 
of flooding. 

The Nesda and Sudworth soils are forested. They are 
well suited to livestock grazing. The potential native 
understory vegetation on the Nesda soil is dominated by 
Woods rose, silverberry, common chokecherry, western 
wheatgrass, basin wildrye, redosier dogwood, silver 
buffaloberry, western snowberry, willow, and slender 
wheatgrass. 

The potential native understory vegetation on the 
Sudworth soil is dominated by basin wildrye, western 
wheatgrass, western snowberry, common chokecherry, 
redosier dogwood, Woods rose, Columbia needlegrass, 
prairie junegrass, and willow. The understory provides 
moderate amounts of forage for livestock. 
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The Nesda and Sudworth soils are suited to the 
production of narrowleaf cottonwood. The site index is 
about 25 for the Nesda soil and 65 for the Sudworth soil. 
At the culmination of the mean annual increment (CMAI), 
the Nesda soil can produce about 25 cubic feet, or 100 
board feet (Scribner rule), of narrowleaf cottonwood per 
acre per year, and the Sudworth soil can produce about 
65 cubic feet, or 260 board feet (Scribner rule). Potential 
production is estimated for an even-aged, fully stocked 
stand of trees. 

On the Nesda soil the hazard of erosion is moderate, 
equipment limitations are moderate, seedling mortality is 
severe, plant competition is moderate, and the hazard of 
windthrow is slight. 

The main limitations of the Nesda soil for management 
of timber are very low to low available water capacity 
and the hazard of flooding. The low precipitation, low to 
very low available water capacity, and competition from 
understory plants adversely affect the establishment of 
cottonwood seedlings. Reducing plant competition 
insures adequate seedling survival. 

On the Sudworth soil, the hazard of erosion is slight, 
equipment limitations are slight, seedling mortality is 
moderate, plant competition is moderate, and the hazard 
of windthrow is slight. 

The Sudworth soil has low strength when wet, which 
results in poor trafficability and in soil compaction if 
heavy equipment is used to yard logs. Operating 
equipment when the soil is dry or frozen overcomes this 
limitation. The low precipitation and competition from 
understory plants adversely affect the establishment of 
cottonwood seedlings. Reducing plant competition 
insures adequate seedling survival. 

The soils in this unit are poorly suited to homesite 
development because of the hazard of occasional 
flooding. The very gravelly or extremely gravelly material 
below a depth of about 14 inches is good road fill. 

This map unit is in capability subclass Viw, 
nonirrigated. The Nesda soil is in woodland suitability 
group 5w100, and the Sudworth soil is in 30100. 


179—Norbert-Eltsac clays, 15 to 60 percent slopes. 
This map unit is on uplands in the central and western 
parts of the county. Slopes commonly are 250 to 1,000 
feet long. Elevation is 3,500 to 4,500 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

This unit is about 65 percent Norbert clay and 25 
percent Eltsac clay. The Norbert soil is on the steeper 
side slopes and ridges, and the Eltsac soil is on plane 
side slopes below areas of Norbert soils. 

Included in this unit are small areas of deep soils that 
formed in alluvium on foot slopes. Also included are 
small areas of Rock outcrop on ridge crests. Included 
areas make up about 10 percent of the total acreage. 
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The Norbert soil is shallow and well drained. It formed 
in residuum derived dominantly from semiconsolidated 
shale. Typically, the surface layer is olive gray clay about 
3 inches thick. The upper 6 inches of the underlying 
material is olive gray clay, and the lower 5 inches is gray 
shaly clay. Gray shale is at a depth of about 14 inches. 
Depth to shale ranges from 10 to 20 inches. 

Permeability of the Norbert soil is very slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

The Eltsac soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
dark grayish brown clay about 4 inches thick. The upper 
17 inches of the underlying material is grayish brown 
clay, the next 8 inches is grayish brown and gray clay, 
and the lower 9 inches is dark gray and yellowish brown 
clay and shale fragments. Dark gray shale is at a depth 
of about 38 inches. Depth to shale ranges from 20 to 40 
inches. 

Permeability of the Eltsac soil is very slow. Available 
water capacity is very low to low. Effective rooting depth 
is 20 to 40 inches. The average annual wetting depth 
where this soil is under native vegetation is 20 to 24 
inches. Runoff is rapid, and the hazard of water erosion 
is high. The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Norbert soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
green needlegrass, and big sagebrush. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, 
Sandberg bluegrass, prairie junegrass, and fringed 
sagewort increases. If excessive grazing continues, 
plants such as broom snakeweed, pricklypear, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 1,100 pounds of air-dry 
vegetation in years of above-normal precipitation and 
600 pounds in years of below-normal precipitation. 

The potential plant community on the Eltsac soil is 
mainly rough fescue, bluebunch wheatgrass, green 
needlegrass, and western wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, plains 
reedgrass, blue grama, and Sandberg bluegrass 
increases. If excessive grazing continues, plants such as 
timothy, clubmoss, perennial weeds, and annuals may 
invade. The potential plant community produces about 
2,300 pounds of air-dry vegetation in years of above- 
normal precipitation and 1,800 pounds in years of below- 
normal precipitation. 
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The surface layer of these soils is susceptible to water 
erosion and soil blowing if it is disturbed or if the range is 
overgrazed. The soils are not suited to mechanical 
treatment because of slope and rough topography. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

The soils in this unit are poorly suited to homesite 
development because of the steepness of slope, the 
shallow depth to shale in the Norbert soil, and the 
moderate depth to shale in the Eltsac soil. 

This map unit is in capability subclass Vile, 
nonirrigated. The Norbert soil is in Shallow Clay range 
site, 15- to 19-inch precipitation zone, and the Eltsac soil 
is in Clayey range site, 15- to 19-inch precipitation zone. 


180—Pekay silty clay, 0 to 2 percent slopes. This 
deep, well drained soil is on terraces in the southern part 
of the county. It formed in alluvium derived dominantly 
from shale. Slopes commonly are more than 1,000 feet 
long. Elevation is 4,100 to 4,700 feet. The average 
annual precipitation is about 20 inches, the average 
annual air temperature is about 42 degrees F, and the 
average frost-free period is about 100 days. 

Included in this unit are small areas of Pekay soils that 
have slopes of 2 to 4 percent. 

Typically, the surface layer of this Pekay soil is very 
dark gray silty clay about 7 inches thick. The upper 40 
inches of the subsoil is dark gray silty clay and clay, and 
the lower 13 inches is gray silty clay. The substratum to 
a depth of 66 inches or more is gray silty clay. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 66 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is 66 inches or more. Runoff is slow, 
and the hazard of water erosion is slight. The hazard of 
soil blowing is high; however, the valley location of this 
soil provides protection. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the short growing season and the 
hazard of soil blowing. Soil blowing can be reduced by 
returning crop residue to the soil, practicing minimum 
tillage, and growing sod crops such as hay and pasture. 
Returning crop residue to the soil also helps to maintain 
good tilth. 

The potential plant community on this soil is mainly 
western wheatgrass, bluebunch wheatgrass, green 
needlegrass, and rough fescue. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
western wheatgrass, plains reedgrass, and Sandberg 
bluegrass increases. If excessive grazing continues, 
plants such as broom snakeweed, Kentucky bluegrass, 
perennial weeds, and annuals may invade. The potential 
plant community produces about 2,700 pounds of air-dry 
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vegetation in years of above-normal precipitation and 
2,200 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weéd control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, shrink-swell potential, potential 
frost action, and low soil strength. If the soil is used tor 
septic tank absorption fields, the slow permeability can 
be overcome by increasing the size of the absorption 
field. Shrinking and swelling, frost action, and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


181—Pekay silty clay, 2 to 8 percent slopes. This 
deep, well drained soil is on terraces and fans in the 
southern part of the county. It formed in alluvium derived 
dominantly from shale. Slopes commonly are 250 to 
1,000 feet long. Elevation is 4,100 to 4,700 feet. The 
average annual precipitation is about 20 inches, the 
average annual air temperature is about 42 degrees F, 
and the average frost-free period is about 100 days. 

Included in this unit are small areas of Pekay soils that 
have slopes of 0 to 2 percent and slopes of 8 to 12 
percent. 

Typically, the surface layer of this Pekay soil is very 
dark gray silty clay about 7 inches thick. The upper 40 
inches of the subsoil is dark gray silty clay and clay, and 
the lower 13 inches is gray silty clay. The substratum to 
a depth of 66 inches or more is gray silty clay. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 66 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is 66 inches or more. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is high; however, the valley 
location of this soil provides protection. 
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This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the short growing season and the 
hazards of water erosion and soil blowing. Minimum 
tillage, contour cultivation, grassed waterways, stubble- 
mulch tillage, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 
Returning crop residue to the soil helps to maintain good 
tilth and to control soil blowing. 

The potential plant community on this soil is maìnly 
western wheatgrass, bluebunch wheatgrass, green 
needlegrass, and rough fescue. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
western wheatgrass, plains reedgrass, and Sandberg 
bluegrass increases. If excessive grazing continues, 
plants such as broom snakeweed, Kentucky bluegrass, 
perennial weeds, and annuals may invade. The potential 
plant community produces about 2,700 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,200 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, shrink-swell potential, potential 
frost action, and low soil strength. If the soil is used for 
septic tank absorption fields, the slow permeability can 
be overcome by increasing the size of the absorption 
field. Shrinking and swelling, frost action, and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 
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182—Pendroy clay, 0 to 4 percent slopes. This 
deep, well drained soil is on terraces and fans in the 
northeastern part of the county. It formed in alluvium 
derived dominantly from shale. Slopes commonly are 
250 to 1,000 feet long. Elevation is 2,600 to 3,400 feet. 
The average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

Included in this unit are small areas of moderately 
deep Thebo soils on uplands and deep, salt- and alkali- 
affected Gerdrum and Absher soils in nearly level areas. 
The Absher soils have a thin, crusty surface layer and 
are nearly barren of vegetation. 

Typically, the surface layer is grayish brown clay about 
3 inches thick. The next layer is grayish brown clay 
about 6 inches thick. The underlying material to a depth 
of 60 inches or more is grayish brown and light brownish 
gray clay. 

Permeability of this Pendroy soil is very slow. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 20 inches. 
Runoff is medium, and the hazard of water erosion is 
slight to moderate. The hazard of soil blowing is high. 

This soil is used mainly as rangeland. It is also used 
for hay and pasture and for nonirrigated crops such as 
wheat, barley, and oats. 

This soil is suited to nonirrigated crops. It is limited 
mainly by low precipitation, clayey texture, and the 
hazards of soil blowing and water erosion. Because 
precipitation is not sufficient for annual cropping, a 
cropping system that includes small grains and summer 
fallow is best. Minimum tillage, contour cultivation, 
stripcropping, tall grass barriers, grassed waterways, 
return of crop residue to the soil, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. Tall grass barriers also reduce 
evaporation and trap snow, which increases the amount 
of moisture in the soil. Returning crop residue to the soil 
also helps to maintain good tilth. Chiseling through 
stubble in fall on the contour or across the slope helps 
to control water erosion. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, bluebunch 
wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, 
Sandberg bluegrass, prairie junegrass, and big 
sagebrush increases. If excessive grazing continues, 
plants such as perennial weeds, broom snakeweed, 
curlycup gumweed, and annual bromes may invade. The 
potential plant community produces about 1,200 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 700 pounds in years of below-normal 
precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
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preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
οἱ seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
soil are very slow permeability, shrink-swell potential, and 
low soil strength. Ι{ the soil is used for septic tank 
absorption fields, the very slow permeability can be 
overcome by increasing the size of the absorption field. 
Shrinking and swelling and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass IVs, 
nonirrigated, and in Clayey range site, 10- to 14-inch 
precipitation zone. 


183—Pits, gravel. This map unit consists of open 
excavations from which soil material and gravel have 
been removed. It is on terraces and edges of terraces 
throughout the county. . 

This unit provides limited forage for livestock and 
wildlife and provides some protection for wildlife. 

This map unit is in capability class VIII. 


184—Raynesford-Hanson complex, 0 to 4 percent 
slopes. This map unit is on terraces and fans in the 
southern part of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 4,600 to 6,000 feet. The 
average annual precipitation is about 22 inches, the 
average annual air temperature is about 40 degrees F, 
and the average frost-free period is about 70 days. 

This unit is about 50 percent Raynesford loam and 
about 30 percent Hanson gravelly loam. The Raynesford 
soil is on plane side slopes, and the Hanson soil is in 
convex areas. 

Included in this unit are small concave areas of deep 
Bridger soils and small convex areas of Hanson cobbly 
loam. 

The Raynesford soil is deep and well drained. It 
formed in alluvium derived dominantly from limestone. 
Typically, the surface layer is dark gray loam about 8 
inches thick. The next layer is grayish brown clay loam 
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about 4 inches thick. The upper 7 inches of the 
underlying material is light brownish gray clay loam, the 
next 4 inches is light brownish gray gravelly loam, and 
the lower part is pale yellow loam about 19 inches thick. 
Below this to a depth of 60 inches or more is light 
brownish gray very gravelly clay loam. 

Permeability of the Raynesford soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. The average annual wetting 
depth where this soil is under native vegetation is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is moderate. 

The Hanson soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is very dark grayish brown gravelly 
loam about 11 inches thick. The next layer is dark 
grayish brown cobbly clay loam about 4 inches thick. 
The underlying material to a depth of 62 inches or more 
is pale brown and very pale brown extremely gravelly 
clay loam. 

Permeability of the Hanson soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 62 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is 62 inches or more. 
Runoff is slow, and the hazard of water erosion is slight. 
The hazard of soil blowing is moderate. 

The soils in this unit are used mainly for hay and 
pasture and as rangeland. They are also used for 
nonirrigated crops such as wheat, barley, and oats. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the short growing season, the hazard of 
soil blowing, and the moderate available water capacity. 
Timeliness is of prime importance in all tillage, seeding, 
and harvesting operations. Soil blowing can be reduced 
by returning crop residue to the soil, practicing minimum 
tillage, and growing sod crops such as hay and pasture. 

The potential plant community on these soils is mainly 
rough fescue, bluebunch wheatgrass, Columbia 
needlegrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, Letterman needlegrass, and spikeoat 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, onespike danthonia, and 
perennial forbs may invade. The potential plant 
community produces about 3,400 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,500 pounds in years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. The 
surface layer is susceptible to soil blowing if it is 
disturbed or if the range is overgrazed. 

These soils are suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
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juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on the 
soils in this unit are potential frost action, content of rock 
fragments, low soil strength, and the moderately slow 
permeability of the Raynesford soil. If the Raynesford 
soil is used for septic tank absorption fields, the 
moderately slow permeability can be overcome by 
increasing the size of the absorption field. Frost action 
and low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. The very gravelly or extremely gravelly 
material below a depth of about 15 inches is good road 
fill. Removal of pebbles and cobbles in disturbed areas 
is needed for best results when landscaping, particularly 
in areas used for lawns. 

This map unit is in capability subclass IVe, 
nonirrigated, and in Silty range site, 20- to 24-inch 
precipitation zone. 


185—Raynesford-Hanson complex, 4 to 15 percent 
slopes. This map unit is on terraces and fans in the 
southern part of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 4,600 to 6,000 feet. The 
average annual precipitation is about 22 inches, the 
average annual air temperature is about 40 degrees F, 
and the average frost-free period is about 70 days. 

This unit is about 40 percent Raynesford loam and 
about 30 percent Hanson gravelly loam. The Raynesford 
soil is on plane side slopes, and the Hanson soil is in 
convex areas. 

Included in this unit are small areas of deep Bridger 
soils on concave side slopes and soils that have slopes 
of less than 4 percent. 

The Raynesford soil is deep and well drained. It 
formed in alluvium derived dominantly from limestone. 
Typically, the surface layer is dark gray loam about 8 
inches thick. The next layer is grayish brown clay loam 
about 4 inches thick. The upper 7 inches of the 
underlying material is light brownish gray clay loam, the 
next 4 inches is light brownish gray gravelly loam, and 
the lower 19 inches is pale yellow loam. Below this to a 
depth of 60 inches or more is light brownish gray very 
gravelly clay loam. 

Permeability of the Raynesford soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. The average annual wetting 
depth where this soil is under native vegetation is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is high. The hazard of soil blowing is 
moderate. 

The Hanson soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
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the surface layer is very dark grayish brown gravelly 
loam about 11 inches thick. The next layer is dark 
grayish brown cobbly clay loam about 4 inches thick. 
The underlying material to a depth of 62 inches or more 
is pale brown and very pale brown extremely gravelly 
clay loam. 

Permeability of the Hanson soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 62 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is 62 inches or more. 
Runoff is medium, and the hazard of water erosion is 
high. The hazard of soil blowing is moderate. 

The soils in this unit are used mainly for hay and 
pasture and as rangeland. They are also used for 
nonirrigated crops such as wheat, barley, and oats. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the hazards of water erosion and soil 
blowing, the short growing season, and the moderate 
available water capacity. Timeliness is of prime 
importance in all tillage, seeding, and harvesting 
operations. Minimum tillage, contour cultivation, grassed 
waterways, stubble-muich tillage, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on these soils is mainly 
rough fescue, bluebunch wheatgrass, Columbia 
neediegrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, Letterman needlegrass, and spikeoat 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, onespike danthonia, and 
perennial forbs may invade. The potential plant 
community produces about 3,400 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,500 pounds in years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

These soils are suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on the 
soils in this unit are potential frost action, content of rock 
fragments, low soil strength, slope, and the moderately 
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slow permeability of the Raynesford soil. If the 
Raynesford soil is used for septic tank absorption fields, 
the moderately slow permeability can be overcome by 
increasing the size of the absorption field. Slope is a 
concern in installing septic tank absorption fields. 
Absorption lines should be installed on the contour. 
Frost action and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. Removal of pebbles and 
cobbles in disturbed areas is needed for best results 
when landscaping, particularly in areas used for lawns. 
The very gravelly or extremely gravelly material below a 
depth of about 15 inches is good road fill. 

This map unit is in capability subclass IVe, 
nonirrigated, and in Silty range site, 20- to 24-inch 
precipitation zone. 


186—Reeder loam, 2 to 8 percent slopes. This 
moderately deep, well drained soil is on uplands in the 
northwestern part of the county. It formed in residuum 
derived dominantly from weakly consolidated, sandy and 
silty sedimentary beds. Slopes commonly are 250 to 
1,000 feet long. Elevation is 3,400 to 3,800 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

Included in this unit are small areas of moderately 
deep Amor soils on convex side slopes and deep Farnuf 
soils on fans and in swales. 

Typically, the surface layer of this Reeder soil is dark 
grayish brown loam about 7 inches thick. The upper 8 
inches of the subsoil is brown and grayish brown silty 
clay loam, and the lower 5 inches is grayish brown silt 
loam. The upper 7 inches of the substratum is grayish 
brown silt loam, and the lower 12 inches is grayish 
brown loam. Light yellowish brown sedimentary beds are 
at a depth of about 39 inches. Depth to sedimentary 
beds ranges from 20 to 40 inches. 

Permeability is moderate. Available water capacity is 
moderate. Effective rooting depth is 20 to 40 inches. The 
average annual wetting depth where this soil is under 
native vegetation is 20 to 30 inches. Runoff is slow to 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the moderate available water capacity, 
low precipitation, and the hazards of soil blowing and 
water erosion. Minimum tillage, contour cultivation, 
grassed waterways, stripcropping, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
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wheatgrass, and needleandthread. If the range is 
excessively grazed, the proportion of some of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, Sandberg bluegrass, and 
blue grama increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, clubmoss, 
and perennial weeds may invade. The potential plant 
community produces about 2,000 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,200 pounds in years of below-normal precipitation. 

Where clubmoss and biue grama are the dominant 
vegetation on this soil, pitting, furrowing, chiseling, or 
other mechanical treatment practices can be used to 
improve depleted rangeland. This soil is suitable for 
seeding to adapted grasses and forbs if the range is in 
poor condition. Seedbed preparation and planting on the 
contour or across the slope, where practical, conserve 
moisture and help to control water erosion. The surface 
layer is susceptible to water erosion and soil blowing if it 
is disturbed or if the range is overgrazed. 

This soil is well suited to windbreaks. The moderate 
available water capacity limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian crabapple, green ash, Siberian elm, ponderosa 
pine, and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer tallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
soil are moderate depth to sedimentary beds, shrink- 
swell potential, potential frost action, and low soil 
strength. If the soil is used for septic tank absorption 
fields, the slow permeability of the underlying 
sedimentary beds can be overcome by increasing the 
size of the absorption field or by excavating the trench to 
a suitable depth. The field or trench should be backfilled 
with gravel. Shrinking and swelling, frost action, and low 
soil strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


187—Regent silty clay loam, 2 to 8 percent slopes. 
This moderately deep, well drained soil is on uplands in 
the northwestern part of the county. It formed in 
residuum derived dominantly from semiconsolidated 
shale. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 3,400 to 4,500 feet. The average annual 
precipitation is about 16 inches, the average annual air 
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temperature is about 43 degrees F, and the average 
frost-free period is about 120 days. 

Included in this unit are small areas of shallow 
Wayden soils on ridges and knolls and small areas of 
Regent soils that have slopes of 8 to 12 percent. 

Typically, the surface layer of this Regent soil is dark 
grayish brown silty clay loam about 6 inches thick. The 
upper 7 inches of the subsoil is brown silty clay, and the 
lower 16 inches is grayish brown silty clay loam. The 
substratum is light brownish gray silty clay loam about 6 
inches thick. Light brownish gray shale is at a depth of 
about 35 inches. Depth to shale ranges from 20 to 40 
inches. 

Permeability is slow. Available water capacity is 
moderate. Effective rooting depth is 20 to 40 inches. The 
average annual wetting depth where this soil is under 
native vegetation is 20 to 26 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is slight. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the moderate available water capacity, 
low precipitation, and the hazard of water erosion. 
Minimum tillage, contour cultivation, grassed waterways, 
stubble-mulch tillage, and growing sod crops such as 
hay and pasture help to control water erosion. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,300 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,700 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion if it is disturbed or if the range is 
overgrazed. 

This soil is well suited to windbreaks, but the moderate 
available water capacity limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian crabapple, green ash, Siberian elm, ponderosa 
pine, and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
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οἱ seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
soil are slow permeability, moderate depth to shale, 
shrink-swell potential, and low soil strength. The soil is 
severely limited for septic tank absorption fields because 
of the slow permeability and moderate depth to shale. 
Cuts to level building sites can expose shale. Shrinking 
and swelling and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


188—Regent silty clay, 2 to 8 percent slopes. This 
moderately deep, well drained soil is on uplands in the 
western and central parts of the county. It formed in 
residuum derived dominantly from semiconsolidated 
shale. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 3,400 to 4,500 feet. The average annual 
precipitation is about 16 inches, the average annual air 
temperature is about 43 degrees F, and the average 
frost-free period is about 120 days. 

Included in this unit are small areas of soils that have 
slopes of 8 to 12 percent. Also included are small areas 
of moderately deep Winifred soils on convex side slopes. 

Typically, the surface layer of this Regent soil is dark 
grayish brown silty clay about 6 inches thick. The upper 
7 inches of the subsoil is brown silty clay, and the lower 
16 inches is grayish brown silty clay loam. The 
substratum is light brownish gray silty clay loam about 6 
inches thick. Light brownish gray shale is at a depth of 
about 35 inches. Depth to shale ranges from 20 to 40 
inches. 

Permeability is slow. Available water capacity is 
moderate. Effective rooting depth is 20 to 40 inches. The 
average annual wetting depth where this soil is under 
native vegetation is 20 to 26 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is high. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the moderate available water capacity, 
low precipitation, and the hazards of soil blowing and 
water erosion. Minimum tillage, contour cultivation, 
grassed waterways, stripcropping, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. Returning crop residue to the soil helps to 
maintain good tilth and a desirable water intake rate. 
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The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,300 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,700 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is well suited to windbreaks, but the moderate 
available water capacity limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian crabapple, green ash, Siberian elm, ponderosa 
pine, and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
soil are slow permeability, moderate depth to shale, 
shrink-swell potential, and low soil strength. The soil is 
severely limited for septic tank absorption fields because 
of the slow permeability and moderate depth to shale. 
Cuts to level building sites can expose shale. Shrinking 
and swelling and low soil strength can damage roadbeds 
and road*surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


189—Richey silty clay loam, 0 to 2 percent slopes. 
This deep, well drained soil is on terraces and fans in 
the eastern part of the county. It formed in alluvium. 
Slopes commonly are more than 1,000 feet long. 
Elevation is 2,200 to 3,500 feet. The average annual 
precipitation is about 12 inches, the average annual air 
temperature is about 44 degrees F, and the average 
frost-free period is about 130 days. 

Typically, the surface layer of this Richey soil is 
grayish brown silty clay loam about 7 inches thick. The 
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subsoil is grayish brown and light brownish gray silty clay 
loam about 22 inches thick. The upper 16 inches of the 
substratum is light brownish gray silty clay, and the lower 
part to a depth of 66 inches or more is light brownish 
gray silty clay loam. 

Included in this unit are small, convex areas of deep 
Kobar soils and small areas of Rickey soils that have 
slopes of 2 to 4 percent. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 66 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 22 inches. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, and oats. It is also used for hay and pasture and 
as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazard of soil 
blowing. Suitable practices for controlling soil blowing are 
stripcropping, tall grass barriers, field windbreaks, 
minimum tillage, stubble-mulch tillage, and growing sod 
crops such as hay and pasture. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, bluebunch 
wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, annuals, and 
clubmoss may invade. The potential plant community 
produces about 1,500 pounds of air-dry vegetation in 
years of above-normal precipitation and 900 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, shrink-swell potential, potential 
frost action, and low soil strength. If the soil is used for 
septic tank absorption fields, the slow permeability can 
be overcome by increasing the size of the absorption 
field. Shrinking and swelling, frost action, and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
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limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 10- to 14-inch precipitation 
zone. 


190—Rock outcrop. This map unit consists of nearly 
barren outcroppings of rock, mainly shale, on steep to 
very steep side slopes along some of the deeply 
entrenched drainageways in the northern part of the 
county. It is along the Missouri River and its tributaries. 

Included in this unit are areas of shallow, clayey soils 
on uplands and deep, clayey soils on foot slopes. These 
areas make up less than 15 percent of the unit. The 
included areas have some value as wildlife habitat. 

This unit provides almost no forage for livestock. It 
provides some protection for livestock and wildlife, and 
some areas have esthetic value. 

This map unit is in capability class VIII. 


191—Rock outcrop-Rubble land association. This 
map unit is mainly in the Big Snowy Mountains in the 
southern part of the county. It consists of exposures of 
limestone Rock outcrop on mountaintops and 
mountainsides and of Rubble land below the Rock 
outcrop. Rubble land consists of land covered by rocks 
that have tumbled from above. A trace of soil material is 
at the base of the rubble. 

This unit is not suited to livestock grazing. Some areas 
provide some protection for wildlife. The unit has some 
esthetic value. 

This map unit is in capability class VIII. 


192—Roy gravelly clay loam, 0 to 2 percent slopes. 
This deep, well drained soil is on terraces and fans in 
the central part of the county. It formed in alluvium 
derived from mixed rock sources. Slopes commonly are 
more than 1,000 feet long. Elevation is 3,400 to 4,700 
feet. The average annual precipitation is about 16 
inches, the average annual air temperature is about 43 
degrees F, and the average frost-free period is about 
120 days. 

Included in this unit are small areas of Roy cobbly clay 
loam, Roy clay loam, deep Tamaneen soils, and deep, 
salt- and alkali-affected Adger soils. 

Typically, the surface layer of this Roy soil is dark 
grayish brown gravelly clay loam about 7 inches thick. 
The subsoil is brown and grayish brown very cobbly clay 
loam about 17 inches thick. The substratum to a depth 
of 60 inches or more is light brownish gray and grayish 
brown extremely cobbly clay loam. 

Permeability is moderately slow. Available water 
capacity is low. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 26 inches. Runoff is 
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slow, and the hazard of water erosion is slight. The 
hazard of soil blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the low available water capacity, limited 
precipitation, and the hazard of soil blowing. 
Stripcropping, tall grass barriers, field windbreaks, 
minimum tillage, stubble mulch tillage, and growing sod 
crops such as hay and pasture help to control soil 
blowing. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, rough fescue, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, needleandthread, 
western wheatgrass, and blue grama increases. If 
excessive grazing continues, plants such as timothy, 
Kentucky bluegrass, clubmoss, and perennial weeds may 
invade. The potential plant community produces about 
2,400 pounds of air-dry vegetation in years of above- 
normal precipitation and 1,500 pounds in years of below- 
normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

The Roy soil is suited to windbreaks, but the low 
available water capacity limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development^on this 
soil are moderately slow permeability, shrink-swell 
potential, potential frost action, and low soil strength. If 
the soil is used for septic tank absorption fields, the 
moderately slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling, frost action, and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass Ills, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


193—Roy gravelly clay loam, 2 to 8 percent slopes. 
This deep, well drained soil is on fans and terraces in 
the central part of the county. It formed in alluvium 
derived from mixed rock sources. Slopes commonly are 
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250 to 1,000 feet long. Elevation is 3,400 to 4,700 feet. 
The average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

Included in this unit are small areas of Roy cobbly clay 
loam, Roy clay loam, deep Tamaneen soils, and deep, 
salt- and alkali-affected Adger soils. 

Typically, the surface layer of this Roy soil is dark 
grayish brown gravelly clay loam about 7 inches thick. 
The subsoil is brown and grayish brown very cobbly clay 
loam about 17 inches thick. The substratum to a depth 
of 60 inches or more is light brownish gray and grayish 
brown extremely cobbly clay loam. 

Permeability is moderately slow. Available water 
capacity is low. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 26 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the low available water capacity, the 
hazards of water erosion and soil blowing, and low 
precipitation. Minimum tillage, contour cultivation, 
grassed waterways, stripcropping, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. Tall grass barriers trap snow, which 
increases the amount of moisture in the soil. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, rough fescue, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, needleandthread, 
western wheatgrass, and blue grama increases. If 
excessive grazing continues, plants such as timothy, 
Kentucky bluegrass, clubmoss, and perennial weeds may 
invade. The potential plant community produces about 
2,400 pounds of air-dry vegetation in years of above- 
normal precipitation and 1,500 pounds in years of below- 
normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is suited to windbreaks, but the low available 
water capacity limits the growth of both trees and 
shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
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seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
soil are moderately slow permeability, shrink-swell 
potential, potential frost action, and low soil strength. If 
the soil is used for septic tank absorption fields, the 
moderately slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling, frost action, and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


194—Roy very stony clay loam, 2 to 8 percent 
slopes. This deep, well drained soil is on terraces and 
fans in the central part of the county. It formed in 
alluvium derived from mixed rock sources. Slopes 
commonly are more than 1,000 feet long. Elevation is 
3,400 to 4,700 feet. The average annual precipitation is 
about 16 inches, the average annual air temperature is 
about 43 degrees F, and the average frost-free period is 
about 120 days. 

Included in this unit are small areas of Roy stony clay 
loam. 

Typically, the surface layer of this Roy soil is dark 
grayish brown very stony clay loam about 7 inches thick. 
The subsoil is brown and grayish brown very cobbly clay 
loam about 17 inches thick. The substratum to a depth 
of 60 inches or more is light brownish gray and grayish 
brown extremely cobbly clay loam. 

Permeability is moderately slow. Available water 
capacity is low. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 26 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is slight. 

This soil is used as rangeland. If the stones are 
removed from the surface layer, the soil can be used for 
hay and pasture and for nonirrigated crops. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, rough fescue, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, needleandthread, 
western wheatgrass, and blue grama increases. If 
excessive grazing continues, plants such as timothy, 
Kentucky bluegrass, clubmoss, and perennial weeds may 
invade. The potential plant community produces about 
2,400 pounds of air-dry vegetation in years of above- 
normal precipitation and 1,500 pounds in years of below- 
normal precipitation. 
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The surface layer οἱ this soil is susceptible to water 
erosion if it is disturbed or if the range is overgrazed. It is 
not suited to mechanical treatment because of the large 
stones in the surface layer. 

This soil is poorly suited to windbreaks. It is limited 
mainly by stoniness. 

The main limitations for homesite development on this 
soil are moderately slow permeability, shrink-swell 
potential, potential frost action, content of rock 
fragments, and low soil strength. If the soil is used for 
septic tank absorption fields, the moderately slow 
permeability can be overcome by increasing the size of 
the absorption field. Shrinking and swelling, frost action, 
and low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. Removal of 
stones from the surface layer is necessary for 
landscaping. 

This map unit is in capability subclass VIs, 
nonirrigated, and in Clayey range site, 15- to 19-inch 
precipitation zone. 


195—Roy-Winifred complex, 8 to 45 percent 
slopes. This map unit is on uplands in the central part of 
the county. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 3,400 to 4,700 feet. The average annual 
precipitation is about 16 inches, the average annual air 
temperature is about 43 degrees F, and the average 
frost-free period is about 120 days. 

This unit is about 60 percent Roy stony clay loam and 
30 percent Winifred clay loam. The Roy soil is on terrace 
edges and fans and has slopes of 25 to 45 percent. The 
Winifred soil is on uplands below areas of the Roy soil 
and has slopes of 8 to 45 percent. 

Included in this unit are small areas of moderately 
deep Eltsac and Doney soils on uplands. Included areas 
make up about 10 percent of the total acreage. 

The Roy soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is dark grayish brown stony clay loam 
about 7 inches thick. The subsoil is brown and grayish 
brown very cobbly clay loam about 17 inches thick. The 
substratum to a depth of 60 inches or more is light 
brownish gray and grayish brown extremely cobbly clay 
loam. 

Permeability of the Roy soil is moderately slow. 
Available water capacity is low. Effective rooting depth is 
60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 26 
inches. Runoff is rapid, and the hazard of water erosion 
is high. The hazard of soil blowing is moderate. 

The Winifred soil is moderately deep and well drained. 
It formed in alluvium and residuum derived dominantly 
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from semiconsolidated shale. Typically, the surface layer 
is dark grayish brown clay loam about 6 inches thick. 
The subsoil is grayish brown silty clay and clay about 26 
inches thick. Light brownish gray and yellowish brown 
shale is at a depth of about 32 inches. Depth to shale 
ranges from 20 to 40 inches. 

Permeability of the Winifred soil is slow. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
26 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to nonirrigated cultivated 
crops and to hay and pasture because of steepness of 
slope and large stones in the surface layer of the Roy 
soil. 

The potential plant community on the Roy soil is 
mainly bluebunch wheatgrass, green needlegrass, rough 
fescue, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
needleandthread, western wheatgrass, and blue grama 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, clubmoss, and perennial 
weeds may invade. The potential plant community 
produces about 2,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,500 pounds in 
years of below-normal precipitation. 

The potential plant community on the Winifred soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and Idaho fescue. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
plains reedgrass, Sandberg bluegrass, and blue grama 
increases. If excessive grazing continues, plants such as 
broom snakeweed, Kentucky bluegrass, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 2,300 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,700 pounds in years of below-normal precipitation. 

The surface layer of these soils is susceptible to water 
erosion and soil blowing if it is disturbed or if the range is 
overgrazed. These soils are not suited to mechanical 
treatment because of slope and rough topography. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

The main limitations for homesite development on the 
Roy soil are moderately slow permeability, slope, shrink- 
sweli potential, potential frost action, content of rock 
fragments, and low soil strength. Slope is a concern in 
installing septic tank absorption fields. Absorption lines 
should be installed on the contour, and the moderately 
slow permeability can be overcome by increasing the 
size of the absorption field. Shrinking and swelling, frost 
action, and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
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suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 
Removal of stones from the surface layer is necessary 
for landscaping and establishing a lawn. 

The main limitations for homesite development on the 
Winifred soil are slow permeability, slope, moderate 
depth to shale, shrink-swell potential, and low soil 
strength. The soil is severely limited for septic tank 
absorption fields because of slope, slow permeability, 
and moderate depth to shale. Shrinking and swelling and 
low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass Vle, 
nonirrigated. The Roy soil is in Silty range site, 15- to 19- 
inch precipitation zone, and the Winifred soil is in Clayey 
range site, 15- to 19-inch precipitation zone. 


196—Sanje clay loam, 0 to 4 percent slopes. This 
deep, well drained soil is on terraces and fans in the 
southeastern part of the county. It formed in alluvium 
derived dominantly from shale and limestone. Slopes 
commonly are more than 1,000 feet long. Elevation is 
3,800 to 4,200 feet. The average annual precipitation is 
about 12 inches, the average annual air temperature is 
about 44 degrees F, and the average frost-free period is 
about 130 days. 

Included in this unit are small areas of deep Crago 
soils and shallow Ashuelot Variant soils on ridges. The 
Ashuelot Variant soils are underlain by lime-cemented 
rock fragments at a depth of 15 to 20 inches. 

Typically, the surface layer of this Sanje soil is grayish 
brown clay loam about 5 inches thick. The upper 13 
inches of the subsoil is grayish brown and light brownish 
gray clay, and the lower 12 inches is gray clay. The 
upper 12 inches of the substratum is very pale brown 
extremely gravelly sandy clay loam, and the lower part to 
a depth of 60 inches or more is very pale brown 
extremely gravelly sandy loam. 

Permeability is moderately slow to a depth of 30 
inches and moderately rapid below this depth. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 22 inches. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is high. 

This soil is used mainly for hay and pasture. It is aiso 
used as rangeland and for nonirrigated crops such as 
wheat, barley, and oats. 
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This soil is well suited to nonirrigated crops. It is 
limited mainly by the hazards of soil blowing and water 
erosion and by low precipitation. Because precipitation is 
not sufficient for annual cropping, a cropping system that 
includes small grains and summer fallow is best. 
Stripcropping, tall grass barriers, field windbreaks, 
minimum tillage, stubble-mulch tillage, grassed 
waterways, and growing sod crops such as hay and 
pasture control soil blowing and water erosion. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, bluebunch 
wheaigrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, annuals, and 
clubmoss may invade. The potential plant community 
produces about 1,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is suited to windbreaks, but the moderate 
available water capacity limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian crabapple, green ash, Siberian elm, ponderosa 
pine, and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
Soil are shrink-swell potential and low soil strength. 
Shrinking and swelling and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 10- to 14-inch precipitation 
zone. 


197—Savage silty clay loam, 0 to 2 percent slopes. 
This deep, well drained soil is on terraces and fans in 
the central and western parts of the county. !t formed in 
alluvium. Slopes commonly are more than 1,000 feet 
long. Elevation is 3,500 to 4,200 feet. The average 
annual precipitation is about 16 inches, the average 
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annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

Included in this unit are small areas of Savage soils 
that have slopes of 2 to 4 percent. 

Typically, the surface layer of this Savage soil is 
grayish brown silty clay loam about 6 inches thick. The 
upper 7 inches of the subsoil is brown silty clay, and the 
lower 16 inches is brown silty clay loam. The substratum 
to a depth of 66 inches or more is pale brown silty clay 
loam and clay loam. 

-Permeability is slow. Available water capacity is high. 
Effective rooting depth is 66 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 26 inches. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is slight. 

This soil is used primarily for nonirrigated crops, mainly 
wheat, barley, and oats. It is also used for hay and 
pasture and as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation. Crop residue left on 
or near the surface helps to conserve moisture, 
increases the water intake rate, and improves tilth. Tall 
grass barriers trap snow, which increases the amount of 
moisture in the soil. Tillage should be kept to a minimum. 

The potential plant community on this soil is mainly 
western wheatgrass, bluebunch wheatgrass, green 
needlegrass, and basin wildrye. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Sandberg bluegrass, 
plains reedgrass, Idaho fescue, and blue grama 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, broom snakeweed, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 2,000 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,400 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, shrink-swell potential, and low 
soil strength. If the soil is used for septic tank absorption 
fields, the slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
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basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass Illc, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


198—Savage silty clay loam, 2 to 8 percent slopes. 
This deep, well drained soil is on fans and foot slopes in 
the central and western parts of the county. It formed in 
alluvium. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 3,500 to 4,200 feet. The average annual 
precipitation is about 16 inches, the average annual air 
temperature is about 43 degrees F, and the average 
frost-free period is about 120 days. 

Included in this unit are small areas of Savage soils 
that have slopes of 0 to 2 percent and 8 to 10 percent. 
Also included are small areas of moderately deep 
Regent soils on uplands. 

Typically, the surface layer of this Savage soil is 
grayish brown silty clay loam about 6 inches thick. The 
upper 7 inches of the subsoil is brown silty clay, and the 
lower 16 inches is brown silty clay loam. The substratum 
to a depth of 66 inches or more is pale brown silty clay 
loam and clay loam. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 66 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 26 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is slight. 

This soil is used primarily for nonirrigated crops, mainly 
wheat, barley, and oats. It is also used for hay and 
pasture and as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazard of 
water erosion. Minimum tillage, contour cultivation, 
grassed waterways, stripcropping, and growing sod crops 
such as hay and pasture help to control water erosion. 
Returning crop residue to the soil helps to maintain good 
tilth and a desirable water intake rate. 

The potential plant community on this soil is mainly 
western wheatgrass, bluebunch wheatgrass, green 
needlegrass, and basin wildrye. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Sandberg bluegrass, 
plains reedgrass, Idaho fescue, and blue grama 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, broom snakeweed, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 2,000 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,400 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
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control water erosion. The surface layer is susceptible to 
water erosion if it is disturbed or if the range is 
overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weéd control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, shrink-swell potential, and low 
strength. If the soil is used for septic tank absorption 
fields, the slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


199—Shambo loam, 0 to 2 percent slopes. This 
deep, well drained soil is on terraces and fans in the 
central and western parts of the county. It formed in 
alluvium derived from mixed rock sources. Slopes 
commonly are more than 1,000 feet long. Elevation is 
3,500 to 4,000 feet. The average annual precipitation is 
about 16 inches, the average annual air temperature is 
about 43 degrees F, and the average frost-free period is 
about 120 days. 

Included in this unit are small areas of Shambo soils 
that have slopes of 2 to 4 percent. 

Typically, the surface layer of this Shambo soil is very 
dark brown loam about 6 inches thick. The subsoil is 
brown and pale brown loam about 12 inches thick. The 
substratum to a depth of 60 inches or more is very pale 
brown loam. 

Permeability is moderate. Available water capacity is 
high. Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 30 inches. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is moderate. 

This soil is used primarily for nonirrigated crops, mainly 
wheat, barley, and oats, and for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazard of soil 
blowing. Stripcropping, tall grass barriers, field 
windbreaks, minimum tillage, stubble-mulch tillage, and 
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growing sod crops such as hay and pasture help to 
control soil blowing. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and needleandthread. If the range is 
excessively grazed, the proportion of some of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, Sandberg bluegrass, and 
blue grama increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, clubmoss, 
and perennial weeds may invade. The potential plant 
community produces about 2,000 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,200 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
Soil are moderate permeability, potential frost action, and 
low soil strength. If the soil is used for septic tank 
absorption fields, the moderate permeability can be 
overcome by increasing the size of the absorption field. 
Frost action and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. 

This map unit is in capability subclass llle, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


200—Shambo loam, 2 to 8 percent slopes. This 
deep, well drained soil is on terraces and fans in the 
central and western parts of the county. It formed in 
alluvium derived from mixed rock sources. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 3,500 
to 4,000 feet. The average annual precipitation is about 
16 inches, the average annual air temperature is about 
43 degrees F, and the average frost-free period is about 
120 days. 

Typically, the surface layer of this Shambo soil is very 
dark brown loam about 6 inches thick. The subsoil is 
brown and pale brown loam about 12 inches thick. The 
substratum to a depth of 60 inches or more is very pale 
brown loam. 

Permeability is moderate. Available water capacity is 
high. Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 30 inches. Runoff is medium, 


182 


and the hazard of water erosion is moderate. The hazard 
of soil blowing is moderate. 

This soil is used primarily for nonirrigated crops, mainly 
wheat, barley, and oats, and for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazards of soil 
blowing and water erosion. Stripcropping, tall grass 
barriers, field windbreaks, minimum tillage, stubble-mulch 
tillage, grassed waterways, and growing sod crops such 
as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and needleandthread. If the range is 
excessively grazed, the proportion of some of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, Sandberg bluegrass, and 
blue grama increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, clubmoss, 
and perennial weeds may invade. The potential plant 
community produces about 2,000 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,200 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
soil are moderate permeability, potential frost action, and 
low soil strength. If the soil is used for septic tank 
absorption fields, the moderate permeability can be 
overcome by increasing the size of the absorption field. 
Frost action and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


201—Shambo-Labre complex, 2 to 8 percent 
slopes. This map unit is on fans and foot slopes in the 
central part of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 3,500 to 4,000 feet. The 
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average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 50 percent Shambo loam and 35 
percent Labre gravelly loam. The Shambo soil is on 
plane side slopes, and the Labre soil is on the upper 
parts of fans and on convex side slopes. 

Included in this unit are small areas of deep Savage 
soils on the lower parts of fans. Included areas make up 
about 15 percent of the total acreage. 

The Shambo soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is very dark brown loam about 6 inches 
thick. The subsoil is brown and pale brown loam about 
12 inches thick. The substratum to a depth of 60 inches 
or more is very pale brown loam. 

Permeability of the Shambo soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is: about 30 inches. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is moderate. 

The Labre soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is dark grayish brown gravelly loam about 5 
inches thick. The subsoil is grayish brown gravelly loam 
about 6 inches thick. The upper 17 inches of the 
substratum is grayish brown very gravelly and extremely 
gravelly loam, the next 7 inches is brown clay loam, and 
the lower part to a depth of 60 inches or more is grayish 
brown very gravelly loam. 

Permeability of the Labre soil is moderate. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 30 inches. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is moderate. 

The soils in this unit are used mainly for hay and 
pasture and for nonirrigated crops such as wheat, barley, 
and oats. They are also used as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by the low available water capacity of 
the Labre soil, low precipitation, and the hazards of 
water erosion and soil blowing. Minimum tillage, contour 
cultivation, grassed waterways, stripcropping, and 
growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. 

The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, rough fescue, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, needleandthread, 
western wheatgrass, and blue grama increases. If 
excessive grazing continues, plants such as timothy, 
Kentucky bluegrass, clubmoss, and perennial weeds may 
invade. The potential plant community produces about 
2,100 pounds of air-dry vegetation in years of above- 
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normal precipitation and 1,300 pounds in years of below- 
normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Shambo soil is well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 

The Labre soil is suited to windbreaks, but the low 
available water capacity of the soil limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian elm, ponderosa pine, and Rocky 
Mountain juniper. Suitable shrubs are Siberian peashrub, 
western sandcherry, and skunkbush sumac. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. Planting on the 
contour helps to conserve moisture. 

The main limitations for homesite development on the 
soils in this unit are potential frost action, low soil 
strength, and moderate permeability. If the soils are used 
for septic tank absorption fields, the moderate 
permeability can be overcome by increasing the size of 
the absorption field. Frost action and low soil strength 
can damage roadbeds and road surfaces. Adequate 
drainage and the use of suitable fill material that is 
properly compacted can overcome these limitations. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


202—Shambo-Labre complex, 8 to 15 percent 
slopes. This map unit is on fans and foot slopes in the 
central part of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 3,500 to 4,000 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 45 percent Shambo loam and 40 
percent Labre gravelly loam. The Shambo soil is on 
plane side slopes, and the Labre soil is on the upper 
parts of fans and on convex side slopes. 

Included in this unit are small areas of deep Shambo 
and Labre soils that have slopes of 15 to 20 percent. 
Included areas make up about 15 percent of the total 
acreage. 

The Shambo soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is very dark brown loam about 6 inches 
thick. The subsoil is brown and pale brown loam about 
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12 inches thick. The substratum to a depth of 60 inches 
or more is very pale brown loam. 

Permeability of the Shambo soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 30 inches. 
Runoff is medium, and the hazard of water erosion is 
high. The hazard of soil blowing is moderate. 

The Labre soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is dark grayish brown gravelly loam about 5 
inches thick. The subsoil is grayish brown gravelly loam 
about 6 inches thick. The upper 17 inches of the 
substratum is grayish brown very gravelly and extremely 
gravelly loam, the next 7 inches is brown clay loam, and 
the lower part to a depth of 60 inches or more is grayish 
brown very gravelly loam. 

Permeability of the Labre soil is moderate. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 30 inches. 
Runoff is medium, and the hazard of water erosion is 
high. The hazard of soil blowing is moderate. 

The soils in this unit are used mainly for hay and 
pasture and for nonirrigated crops such as wheat, barley, 
and oats. They are also used as rangeland. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the low available water capacity of the 
Labre soil, low precipitation, and the hazards of water 
erosion and soil blowing. Minimum tillage, contour 
cultivation, grassed waterways, stripcropping, stubble- 
mulch tillage, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 

The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, rough fescue, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, needleandthread, 
western wheatgrass, and blue grama increases. If 
excessive grazing continues, plants such as timothy, 
Kentucky bluegrass, clubmoss, and perennial weeds may 
invade. The potential plant community produces about 
1,200 pounds of air-dry vegetation in years of above- 
normal precipitation and 1,300 pounds in years of below- 
normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Shambo soil is well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
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Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 

The Labre soil is suited to windbreaks, but the low 
available water capacity limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. Planting on the 
contour helps to conserve moisture. 

The main limitations for homesite development on the 
soils in this unit are potential frost action, low soil 
strength, slope, and the moderate permeability of the 
Shambo soil. Slope is a concern in installing septic tank 
absorption fields. Absorption lines shouid be installed on 
the contour. If the soils are used for septic tank 
absorption fields, the moderate permeability can be 
overcome by increasing the size of the absorption field. 
Frost action and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. 

This map unit is in capability subclass IVe, 
nonirrigated, and in Silty range site, 15- to 19-inch 
precipitation zone. 


203—Sheege-Rock outcrop complex, 15 to 60 
percent slopes. This map unit is on uplands in the 
southern part of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 4,800 to 8,000 feet. The 
average annual precipitation is about 22 inches, the 
average annual air temperature is about 40 degrees F, 
and the average frost-free period is about 70 days. 

This unit is about 40 percent Sheege very stony loam 
and about 30 percent Rock outcrop. The Sheege soil is 
on plane and convex side slopes, and Rock outcrop 
occurs as cliffs and ledges on mountains. 

Included in this unit are small areas of moderately 
deep Skaggs soils on plane and concave side slopes, 
moderately deep Firada soils on north-facing side 
slopes, and deep Whitecow soils on south-facing side 
slopes. The Whitecow and Firada soils support woodland 
vegetation, and the Skaggs soils support grassland 
vegetation. Included areas make up about 30 percent of 
the total acreage. 

The Sheege soil is shallow and well drained. It formed 
in residuum derived dominantly from fractured hard 
limestone. Typically, the surface layer is dark gray very 
stony loam about 6 inches thick. The underlying material 
is pale brown very channery loam about 6 inches thick. 
Limestone is at a depth of about 12 inches. Depth to 
limestone ranges from 10 to 20 inches. 

Permeability of the Sheege soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
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this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is slight. 

Rock outcrop consists of exposures of limestone. It 
occurs as ledges and low to high escarpments and rock 
walls. 

This unit is used as rangeland. 

The soils in this unit are poorly suited to cultivated 
crops and to hay and pasture because of steepness of 
slope and rough topography. 

The potential plant community on the Sheege soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
bearded wheatgrass, and Columbia needlegrass. If the 
range is excessively grazed, the proportion of these 
plants decreases and the proportion of Idaho fescue, big 
sagebrush, Sandberg bluegrass, and eriogonum 
increases. If excessive grazing continues, plants such as 
broom snakeweed, perennial forbs, and annuals may 
invade. The potential plant community produces about 
1,200 pounds of air-dry vegetation in years of above- 
normal precipitation and 700 pounds in years of below- 
normal precipitation. 

The surface layer of these soils is susceptible to water 
erosion if it is disturbed or if the range is overgrazed. 
These soils are not suited to mechanical treatment 
because of slope and rough topography. 

The soils in this unit are not suited to windbreaks. 
They are limited mainly by slope. 

This unit is poorly suited to homesite development 
because of the steepness of slope, the shallow depth to 
limestone in the Sheege soil, and the areas of Rock 
outcrop. 

This map unit is in capability subclass Vile, 
nonirrigated, and in Shallow range site, 20- to 24-inch 
precipitation zone. 


204—Sheege-Skaggs very stony loams, 2 to 15 
percent slopes. This map unit is on uplands in the 
southern part of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 4,800 to 8,000 feet. The 
average annual precipitation is about 22 inches, the 
average annual air temperature is about 40 degrees F, 
and the average frost-free period is about 70 days. 

This unit is about 45 percent Sheege very stony loam 
and about 35 percent Skaggs very stony loam. The 
Sheege soil is on convex side slopes, and the Skaggs 
soil is in plane and convex areas. 

Included in this unit are small areas of Sheege and 
Skaggs channery loams. Included areas make up about 
20 percent of the total acreage. 

The Sheege soil is shallow and well drained. It formed 
in residuum derived dominantly from fractured hard 
limestone. Typically, the surface layer is dark gray very 
stony loam about 6 inches thick. The underlying material 
is pale brown very channery loam about 6 inches thick. 
Limestone is at a depth of about 12 inches. Depth to 
limestone ranges from 10 to 20 inches. 
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Permeability of the Sheege soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium, and the hazard of water erosion is 
high. The hazard of soil blowing is slight. 

The Skaggs soil is moderately deep and well drained. 
It formed in residuum derived dominantly from fractured 
hard limestone. Typically, the surface layer is very dark 
grayish brown very stony loam about 8 inches thick. The 
upper 16 inches of the underlying material is light gray 
and white very gravelly loam, and the lower 8 inches is 
pale yellow very gravelly clay loam. Limestone is at a 
depth of about 32 inches. Depth to limestone ranges 
from 20 to 40 inches. 

Permeability of the Skaggs soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 40 inches. Runoff is 
medium, and the hazard of water erosion is high. The 
hazard of soil blowing is slight. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of the large stones in the 
surface layer. 

The potential plant community on the Sheege soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
bearded wheatgrass, and Columbia needlegrass. If the 
range is excessively grazed, the proportion of these 
plants decreases and the proportion of Idaho fescue, big 
sagebrush, Sandberg bluegrass, and eriogonum 
increases. If excessive grazing continues, plants such as 
broom snakeweed, perennial forbs, and annuals may 
invade. The potential plant community produces about 
1,200 pounds of air-dry vegetation in years of above- 
normal precipitation and 700 pounds in years of below- 
normal precipitation. 

The potential plant community on the Skaggs soil is 
mainly rough fescue, bluebunch wheatgrass, Columbia 
needlegrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, Letterman needlegrass, and spikeoat 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, onespike danthonia, and 
perennial forbs may invade. The potential plant 
community produces about 3,400 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,400 pounds in years of below-normal precipitation. 

The surface layer of these soils is susceptible to water 
erosion if it is disturbed or if the range is overgrazed. 
These soils are not suited to mechanical treatment, 
because of the large stones in the surface layer. 

These soils are poorly suited to windbreaks. They are 
limited by stoniness. 

The main limitations for homesite development on the 
soils in this unit are shallow and moderate depth to 
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limestone, potential frost action, content of rock 
fragments, and the low strength of the Skaggs soil. 
These soils are severely limited for septic tank 
absorption fields because of the shallow and moderate 
depth to limestone. Cuts to level building sites can 
expose limestone. Frost action and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. Removal of 
stones from the surface layer is necessary for 
landscaping, particularly in areas used for lawns. 

This map unit is in capability subclass VIs, 
nonirrigated. The Sheege soil is in Shallow range site, 
20- to 24-inch precipitation zone, and the Skaggs soil is 
in Silty range site, 20- to 24-inch precipitation zone. 


205—Sipple loam, 0 to 4 percent slopes. This deep, 
well drained soil is on terraces in the southwestern part 
of the county. It formed in alluvium derived dominantly 
from limestone. Slopes commonly are more than 1,000 
feet long. Elevation is 4,000 to 4,800 feet. The average 
annual precipitation is about 19 inches, the average 
annual air temperature is about 42 degrees F, and the 
average frost-free period is about 100 days. 

Included in this unit are small areas of deep Doughty 
soils. 

Typically, the surface layer of this Sipple soil is dark 
grayish brown loam about 6 inches thick. The upper 7 
inches of the subsoil is brown clay loam, the next 9 
inches is pale brown loam, and the lower 12 inches is 
light gray silty clay loam. The upper 18 inches of the 
substratum is light gray and white silty clay loam, and the 
lower part to a depth of 66 inches or more is very pale 
brown very gravelly loam. 

Permeability is moderately slow to a depth of 52 
inches and moderately rapid below this depth. Available 
water capacity is high. Effective rooting depth is 66 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is 66 inches or more. 
Runoff is slow, and the hazard of water erosion is slight. 
The hazard of soil blowing is moderate. 

This soil is used primarily for nonirrigated crops, mainly 
wheat, barley, oats, alfalfa, and grass for hay and 
pasture. It is also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the hazard of soil blowing and the short 
growing season. Soil blowing can be reduced by 
returning crop residue to the soil, practicing minimum 
tillage, and growing sod crops such as hay and pasture. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, rough fescue, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, needleandthread, 
western wheatgrass, and blue grama increases. If 
excessive grazing continues, plants such as timothy, 
Kentucky bluegrass, clubmoss, and perennial weeds may 
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invade. The potential plant community produces about 
2,200 pounds of air-dry vegetation in years of above- 
normal precipitation and 1,700 pounds in years of below- 
normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is im poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are moderately slow permeability, potential frost 
action, and low soil strength. If the soil is used for septic 
tank absorption fields, the moderately slow permeability 
can be overcome by increasing the size of the 
absorption field. Frost action and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


206—Skaggs-Sheege very stony loams, 15 to 60 
percent slopes. This map unit is on uplands in the 
southern part of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 4,800 to 8,000 feet. The 
average annual precipitation is about 22 inches, the 
average annual air temperature is about 40 degrees F, 
and the average frost-free period is about 70 days. 

This unit is about 50 percent Skaggs very stony loam 
and 40 percent Sheege very stony loam. 

Included in this unit is about 10 percent deep Hanson 
soils on foot slopes. 

The Skaggs soil is moderately deep and well drained. 
it formed in residuum derived dominantly from fractured 
hard limestone. Typically, the surface layer is very dark 
grayish brown very stony loam about 8 inches thick. The 
upper 16 inches of the underlying material is light gray 
and white very gravelly loam, and the lower 8 inches is 
pale yellow very gravelly clay loam. Limestone is at a 
depth of about 32 inches. Depth to limestone ranges 
from 20 to 40 inches. 

Permeability of the Skaggs soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 40 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is slight. 

The Sheege soil is shallow and well drained. It formed 
in residuum derived dominantly from fractured hard 
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limestone. Typically, the surface layer is dark gray very 
stony loam about 6 inches thick. The underlying material 
is pale brown very channery loam about 6 inches thick. 
Limestone is at a depth of about 12 inches. Depth to 
limestone ranges from 10 to 20 inches. 

Permeability of the Sheege soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is slight. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Skaggs soil is 
mainly rough fescue, bluebunch wheatgrass, Columbia 
needlegrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, Letterman needlegrass, and spikeoat 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, onespike danthonia, and 
perennial forbs may invade. The potential plant 
community produces about 3,400 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,400 pounds in years of below-normal precipitation. 

The potential plant community on the Sheege soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
bearded wheatgrass, and Columbia needlegrass. If the 
range is excessively grazed, the proportion of these 
plants decreases and the proportion of Idaho fescue, big 
sagebrush, Sandberg bluegrass, and eriogonum 
increases. If excessive grazing continues, plants such as 
broom snakeweed, perennial forbs, and annuals may 
invade. The potential plant community produces about 
1,200 pounds of air-dry vegetation in years of above- 
normal precipitation and 700 pounds in years of below- 
normal precipitation. 

The surface layer of these soils is susceptible to water 
erosion if it is disturbed or if the range is overgrazed. 
The soils are not suited to mechanical treatment 
because of slope and rough topography. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

The soils in this unit are poorly suited to homesite 
development because of the steepness of slope, the 
moderate depth to limestone in the Skaggs soil, and the 
shallow depth to limestone in the Sheege soil. 

This map unit is in capability subclass Vile, 
nonirrigated. The Skaggs soil is in Silty range site, 20- to 
24-inch precipitation zone, and the Sheege soil is in 
Shallow range site, 20- to 24-inch precipitation zone. 


207—Skaggs-Sheege complex, 2 to 15 percent 
slopes. This map unit is on uplands in the southern part 
of the county. Slopes commonly are 250 to 1,000 feet 
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long. Elevation is 4,800 to 8,000 feet. The average 
annual precipitation is about 20 inches, the average 
annual air temperature is about 42 degrees F, and the 
average frost-free period is about 85 days. 

This unit is about 50 percent Skaggs loam and 30 
percent Sheege channery loam. The Skaggs soil is on 
plane side slopes, and the Sheege soil is in convex 
areas. f 

Included in this unit is about 10 percent Skaggs 
channery loam and 10 percent Sheege flaggy loam in 
convex areas. 

The Skaggs soil is moderately deep and well drained. 
It formed in residuum derived dominantly from fractured 
hard limestone. Typically, the surface layer is very dark 
grayish brown loam about 8 inches thick. The upper 16 
inches of the underlying material is light gray and white 
very gravelly loam, and the lower 8 inches is pale yellow 
very gravelly clay loam. Limestone is at a depth of about 
32 inches. Depth to limestone ranges from 20 to 40 
inches. 

Permeability of the Skaggs soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 40 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

The Sheege soil is shallow and well drained. It formed 
in residuum derived dominantly from fractured hard 
limestone. Typically, the surface layer is dark gray 
channery loam about 6 inches thick. The underlying 
material is pale brown very channery loam about 6 
inches thick. Limestone is at a depth of about 12 inches. 
Depth to limestone ranges from 10 to 20 inches. 

Permeability of the Sheege soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is high. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, and oats, for hay and pasture, and 
as rangeland. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the short growing season, low to very 
low available water capacity, and the hazards of soil 
blowing and water erosion. Timeliness is of prime 
importance in all tillage, seeding, and harvesting 
operations. Minimum tillage, contour cultivation, grassed 
waterways, stubble-mulch tillage, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on the Skaggs soil is 
mainly rough fescue, bluebunch wheatgrass, Columbia 
needlegrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, Letterman needlegrass, and spikeoat 
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increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, onespike danthonia, and 
perennial forbs may invade. The potential plant 
community produces about 3,400 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,400 pounds in years of below-normal precipitation. 

The potential plant community on the Sheege soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
bearded wheatgrass, and Columbia needlegrass. If the 
range is excessively grazed, the proportion of these 
plants decreases and the proportion of Idaho fescue, big 
sagebrush, Sandberg bluegrass, and eriogonum 
increases. If excessive grazing continues, plants such as 
boom snakeweed, perennial forbs, and annuals may 
invade. The potentia! plant community produces about 
1,200 pounds of air-dry vegetation in years of above- 
normal precipitation and 700 pounds in years of below- 
normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practícal, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Skaggs soil is suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. 

The Sheege soil is poorly suited to windbreaks. It is 
limited mainly by the very low available water capacity. 

The main limitations for homesite development on the 
Soils in this unit are moderate and shallow depth to 
limestone, potential frost action, content of rock 
fragments, and the low strength of the Skaggs soil. The 
soils are severely limited for septic tank absorption fields 
because of the moderate and shallow depth to 
limestone. Cuts to level building sites can expose 
limestone. Frost action and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. Removal of 


pebbles and cobbles in disturbed areas is needed for 


best results when landscaping, particularly in areas used 
for lawns. 

This map unit is in capability subclass IVe, 
nonirrigated. The Skaggs soil is in Silty range site, 20- to 
24-inch precipitation zone, and the Sheege soil is in 
Shallow range site, 20- to 24-inch precipitation zone. 
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208—Straw loam, 0 to 2 percent slopes. This deep, 
well drained soil is on low terraces and flood plains in 
the central and western parts of the county. It formed in 
alluvium derived from mixed rock sources. Slopes 
commonly are more than 1,000 feet long. Elevation is 
3,700 to 4,500 feet. The average annual precipitation is 
about 16 inches, the average annual air temperature is 
about 43 degrees F, and the average frost-free period is 
about 120 days. 

Included in this unit are small areas of deep Sudworth 
soils that are underlain by loamy sand and gravel at a 
depth of 20 to 40 inches. 

Typically, the surface layer of this Straw soil is dark 
grayish brown loam about 16 inches thick. The next layer 
is grayish brown silty clay loam about 8 inches thick. The 
underlying material is light brownish gray loam that is 
stratified with sandy loam and is about 5 inches thick. 
The next layer is a buried surface layer of dark grayish 
brown clay loam about 6 inches thick. The next layer is 
dark grayish brown loam that is stratified with sandy 
loam and is about 13 inches thick. Below this to a depth 
of 60 inches or more is a buried surface layer of grayish 
brown silty clay loam. 

Permeability is moderate. Available water capacity is 
high. Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 30 inches. Runoff is slow, and 
the hazard of water erosion is slight except during 
periods of rare flooding. The hazard of soil blowing is 
moderate. 

This soil is used mainly for hay and pasture and for 
nonirrigated crops such as wheat, barley, and oats. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by rare floods and the hazard of soil 
blowing. Stripcropping, tall grass barriers, field 
windbreaks, minimum tillage, stubble-mulch tillage, and 
growing sod crops such as hay and pasture help to 
control soil blowing. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, rough fescue, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, needleandthread, 
western wheatgrass, and blue grama increases. If 
excessive grazing continues, plants such as timothy, 
Kentucky bluegrass, clubmoss, and perennial weeds may 
invade. The potential plant community produces about 
2,400 pounds of air-dry vegetation in years of above- 
normal precipitation and 1,900 pounds in years of below- 
normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to water erosion during rare periods 
of flooding and to soil blowing if it is disturbed or the 
range is overgrazed. 
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This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The hazards of rare flooding and of streams changing 
channels make homesite development on this soil 
impractical. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


209—Straw loam, 2 to 8 percent slopes. This deep, 
well drained soil is on fans in the central part of the 
county. It formed in alluvium derived from mixed rock 
sources. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 3,700 to 4,500 feet. The average annual 
precipitation is about 16 inches, the average annual air 
temperature is about 43 degrees F, and the average 
frost-free period is about 120 days. 

Included in this unit are small areas of soils that are 
similar to this Straw soil but have more cobbles and 
pebbles throughout the profile. 

Typically, the surface layer of this Straw soil is dark 
grayish brown loam about 16 inches thick. The next layer 
is grayish brown silty clay loam about 8 inches thick. The 
underlying material is light brownish gray loam that is 
stratified with sandy loam and is about 5 inches thick. 
The next layer is a buried surface layer of dark grayish 
brown clay loam about 6 inches thick. The next layer is 
dark grayish brown loam that is stratified with sandy 
loam and is about 13 inches thick. Below this to a depth 
of 60 inches or more is a buried surface layer of grayish 
brown silty clay loam. 

Permeability is moderate. Available water capacity is 
high. Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 30 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, and oats, and for hay and pasture. It is also used 
as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the hazards of soil blowing and water 
erosion. Minimum tillage, contour cultivation, grassed 
waterways, stubble-mulch tillage, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, rough fescue, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, needleandthread, 
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western wheatgrass, and blue grama increases. If 
excessive grazing continues, plants such as timothy, 
Kentucky bluegrass, clubmoss, and perennial weeds may 
invade. The potential plant community produces about 
2,400 pounds of air-dry vegetation in years of above- 
normal precipitation and 1,900 pounds in years of below- 
normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

. This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
soil are moderate permeability, potential frost action, and 
low soil strength. If the soil is used for septic tank 
absorption fields, the moderate permeability can be 
overcome by increasing the size of the absorption field. 
Frost action and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. 

This map unit is in capability subclass llle, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


210—Straw clay loam, 0 to 2 percent slopes. This 
deep, well drained soil is on low terraces and flood 
plains in the central and western parts of the county. It 
formed in alluvium derived from mixed rock sources. 
Slopes commonly are more than 1,000 feet long. 
Elevation is 3,700 to 4,500 feet. The average annual 
precipitation is about 16 inches, the average annual air 
temperature is about 43 degrees F, and the average 
frost-free period is about 120 days. 

Included in this unit are small areas of deep Sudworth 
soils that are underlain by loamy sand and gravel at a 
depth of 20 to 40 inches. 

Typically, the surface layer of this Straw soil is dark 
grayish brown clay loam about 16 inches thick. The next 
layer is grayish brown silty clay loam about 8 inches 
thick. The underlying material is light brownish gray loam 
that is stratified with sandy loam and is about 5 inches 
thick. The next layer is a buried surface layer of dark 
grayish brown clay loam about 6 inches thick. The next 
layer is dark grayish brown loam that is stratified with . 
sandy loam and is about 13 inches thick. Below this to a 
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depth of 60 inches or more is a buried surface layer of 
grayish brown silty clay loam. 

Permeability is moderate. Available water capacity is 
high. Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 30 inches. Runoff is slow, and 
the hazard of water erosion is slight except during rare 
periods of flooding. The hazard of soil blowing is 
moderate. 

This soil is used mainly for hay and pasture and for 
nonirrigated crops such as wheat, barley, and oats. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the hazards of rare periods of flooding 
and soil blowing. Stripcropping, tall grass barriers, field 
windbreaks, minimum tillage, stubble-mulch tillage, and 
growing sod crops such as hay and pasture help to 
control soil blowing. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,800 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to water erosion during rare periods 
of flooding and to soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilàc, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The hazards of rare flooding and of streams changing 
channels make homesite development impractical. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


211—Straw-Korchea loams, 0 to 2 percent slopes. 
This map unit is on flood plains and low terraces in the 
central part of the county. Slopes commonly are more 
than 1,000 feet long. Elevation is 3,700 to 4,500 feet. 
The average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 
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This unit is about 45 percent Straw loam and 40 
percent Korchea loam. 

Included in this unit are small areas of deep, well 
drained Shambo soils on fans; deep, somewhat poorly 
drained Enbar soils along drainageways; and deep, well 
drained Sudworth soils on low terraces. The Enbar soils 
have a seasonal high water table at a depth of 30 to 60 
inches. The Sudworth soils are underlain at a depth of 
20 to 40 inches by material that has a high content of 
rock fragments. 

The Straw soil is deep and.well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is dark grayish brown loam about 16 inches 
thick. The next layer is grayish brown silty clay loam 
about 8 inches thick. The underlying material is light 
brownish gray loam that is stratified with sandy loam and 
is about 5 inches thick. The next layer is a buried surface 
layer of dark grayish brown clay loam about 6 inches 
thick. The next layer is dark grayish brown loam that is 
stratified with sandy loam and is about 13 inches thick. 
Below this to a depth of 60 inches or more is a buried 
surface layer of grayish brown silty clay loam. 

Permeability of the Straw soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 30 inches. 
Runoff is slow, and the hazard of water erosion is slight 
except during periods of occasional flooding. The hazard 
of soil blowing is moderate. 

The Korchea soil is deep and well drained. It formed in 
alluvium derived dominantly from mixed rock sources. 
Typically, the surface layer is dark grayish brown loam 
about 7 inches thick. The upper 47 inches of the 
underlying material is grayish brown loam stratified with 
silt loam and fine sandy loam, and the lower part to a 
depth of 66 inches or more is grayish brown loam 
stratified with silt loam. 

Permeability of the Korchea soil is moderate. Available 
water capacity is high. Effective rooting depth is 66 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 30 inches. 
Runoff is slow, and the hazard of water erosion is slight 
except during periods of occasional flooding. The hazard 
of soil blowing is moderate. . 

The soils in this unit are used mainly for hay and 
pasture and as rangeland. They are also used for 
nonirrigated crops such as wheat, barley, and oats. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the hazards of flooding and soil 
blowing. Soil blowing can be reduced by returning crop 
residue to the soil, practicing minimum tillage, and 
growing sod crops such as hay and pasture. 

The potential plant community on these soils is mainly 
western wheatgrass, green needlegrass, slender 
wheatgrass, and basin wildrye. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of western wheatgrass, prairie 
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junegrass, needleandthread, and silver sagebrush 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, clubmoss, pricklypear, and curlycup 
gumweed may invade. The potential plant community 
produces about 2,500 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,200 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. The 
surface layer is susceptible to water erosion during 
occasional periods of flooding and to soil blowing if it is 
disturbed or if the range is overgrazed. 

These soils are well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The hazards of occasional flooding and of streams 
changing channel make homesite development on these 
soils impractical. 

This map unit is in capability subclass lllw, 
nonirrigated, and in Overflow range site, 15- to 19-inch 
precipitation zone. 


212—Sudworth loam. This deep, well drained soil is 
on low terraces and flood plains in the central part of the 
county. It formed in alluvium derived from mixed rock 
sources. Slope ranges from 0 to 2 percent. Slopes 
commonly are more than 1,000 feet long. Elevation is 
2,500 to 4,500 feet. The average annual precipitation is 
about 16 inches, the average annual air temperature is 
about 43 degrees F, and the average frost-free period is 
about 120 days. 

Included in this unit are small areas of deep Straw and 
Nesda soils. The Nesda soils are underlain by loamy 
sand and gravel at a depth of 10 to 20 inches. 

Typically, the surface layer of this Sudworth soil is 
dark grayish brown loam about 19 inches thick. The next 
layer is grayish brown loam about 8 inches thick. The 
underlying material to a depth of about 66 inches or 
more is grayish brown extremely gravelly loamy sand. 

Permeability is moderate to a depth of 27 inches and 
rapid below this depth. Available water capacity is 
moderate. Effective rooting depth is 66 inches or more. 
The average annual wetting depth where this soil is 
under native vegetation is about 30 inches. Runoff is 
slow, and the hazard of water erosion is slight except 
during periods of rare flooding. The hazard of soil 
blowing is high. 

This soil is used mainly for hay and pasture and for 
nonirrigated crops such as wheat, barley, and oats. It is 
also used as rangeland. 
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This soil is well suited to nonirrigated crops. It is 
limited mainly by the moderate available water capacity 
and the hazards of flooding and soil blowing. Soil 
blowing can be reduced by returning crop residue to the 
soil, practicing minimum tillage, and growing sod crops 
such as hay and pasture. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and needleandthread. If the range is 
excessively grazed, the proportion of some of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, Sandberg bluegrass, and 
blue grama increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, clubmoss, 
and perennial weeds may invade. The potential plant 
community produces about 2,000 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,200 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to water erosion during rare periods 
of flooding and to soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is suited to windbreaks, but the moderate 
available water capacity limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian crabapple, green ash, Siberian elm, ponderosa 
pine, and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The hazards of rare flooding and of streams changing 
channel make homesite development on this soil 
impractical. The very gravelly or extremely gravelly 
material below a depth of 20 to 40 inches is good road 
fill. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


213—Sudworth-Nesda loams. This map unit is on 
low terraces and flood plains in the central and western 
parts of the county. Slope ranges from 0 to 2 percent. 
Slopes commonly are more than 1,000 feet long. 
Elevation is 2,500 to 4,700 feet. The average annual 
precipitation is about 16 inches, the average annual air 
temperature is about 43 degrees F, and the average 
frost-free period is about 120 days. 

This unit is about 50 percent Sudworth loam and 30 
percent Nesda loam. The Sudworth soil is on plane side 
slopes, and the Nesda soil is on convex side slopes. 

Included in this unit are small areas of Nesda gravelly 
loam on slight rises and small areas of deep Straw soils 
on plane side slopes. 

The Sudworth soil is deep and well drained. It formed 
in alluvium derived from mixed rock sources. Typically, 
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the surface layer is dark grayish brown loam about 19 
inches thick. The next layer is grayish brown loam about 
8 inches thick. The underlying material to a depth of 66 
inches or more is grayish brown extremely gravelly loamy 
sand. 

Permeability of the Sudworth soil is moderate to a 
depth of 27 inches and rapid below this depth. Available 
water capacity is moderate. Effective rooting depth is 66 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 30 inches. 
Runoff is slow, and the hazard of water erosion is slight 
except during rare periods of flooding. The hazard of soil 
blowing is high. 

The Nesda soil is deep and well drained. It formed in ` 
alluvium derived dominantly from limestone and 
sandstone. Typically, the surface layer is dark grayish 
brown loam about 6 inches thick. The next layer is 
grayish brown loam about 8 inches thick. The upper 2 
inches of the underlying material is pale brown loamy 
sand, and the lower part to a depth of 60 inches or more 
is light brownish gray and grayish brown extremely 
gravelly sand. 

Permeability of the Nesda soil is rapid. Available water 
capacity is very low to low. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 36 inches. 
Runoff is slow, and the hazard of water erosion is slight 
except during rare periods of flooding. The hazard of soil 
blowing is moderate. 

The soils in this unit are used mainly for hay and 
pasture and as rangeland. They are also used for 
nonirrigated crops such as wheat, barley, and oats. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the very low to moderate available 
water capacity and the hazards of flooding and soil 
blowing. Crops that are tolerant of drought are most . 
suitable because the available moisture is not adequate 
for good growth of most other crops. Soil blowing can be 
reduced by returning crop residue to the soil, practicing 
minimum tillage, and growing sod crops such as hay and 
pasture. ` 

The potential plant community on the Sudworth soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and needleandthread. If the range 
is excessively grazed, the proportion of some of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, Sandberg bluegrass, and 
blue grama increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, clubmoss, 
and perennial weeds may invade. The potential plant 
community produces about 2,000 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,200 pounds in years of below-normal precipitation. 

The potential plant community on the Nesda soil is 
mainly western wheatgrass, needleandthread, plains 
muhly, and prairie junegrass. If the range is excessively 
grazed, the proportion of most of these plants decreases ` 
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and the proportion of needleandthread, muttongrass, 
blue grama, and fringed sagewort increases. If excessive 
grazing continues, plants such as curlycup gumweed, 
broom snakeweed, perennial weeds, and annuals may 
invade. The potential plant community produces about 
1,800 pounds of air-dry vegetation in years of above- 
normal precipitation and 800 pounds in years of below- 
normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. The 
surface layer is susceptible to water erosion during rare 
periods of flooding and to soil blowing if it is disturbed or 
if the range is overgrazed. 

The Sudworth soil is suited to windbreaks, but the 
moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian crabapple, green ash, Siberian 
elm, ponderosa pine, and Rocky Mountain juniper. 
Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. 

The Nesda soil is suited to windbreaks, but the very 
low to low available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian elm, ponderosa pine, and Rocky 
Mountain juniper. Suitable shrubs are Siberian peashrub, 
western sandcherry, and skunkbush sumac. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. 

The hazards of rare flooding and of streams changing 
channels make homesite development on these soils 
impractical. The very gravelly or extremely gravelly 
material below a depth of 15 to 40 inches is good road 
fill. 

This map unit is in capability subclass IVs, 
nonirrigated. The Sudworth soil is in Silty range site, 15- 
to 19-inch precipitation zone, and the Nesda soil is in 
Shallow to Gravel range site, 15- to 19-inch precipitation 
zone. 


214—Syblon loam, 2 to 8 percent slopes. This 
moderately deep, well drained soil is on uplands in the 
eastern part of the county. It formed in residuum and 
alluvium derived dominantly from semiconsolidated 
shale. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 2,200 to 3,800 feet. The average annual 
precipitation is about 12 inches, the average annual air 
temperature is about 44 degrees F, and the average 
frost-free period is about 130 days. 

Included in this unit are small areas of moderately 
deep, salt- and alkali-affected Weingart soils, shallow 
Ernem soils, and moderately deep Tanna soils. 

Typically, the surface layer of this Syblon soil is 
grayish brown and brown loam about 9 inches thick. The 
upper 12 inches of the subsoil is brown clay, and the 
- lower 8 inches is dark gray clay. Grayish brown shale is 
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at a depth of about 29 inches. Depth to shale ranges 
from 20 to 40 inches. 

Permeability is very slow. Available water capacity is 
low. Effective rooting depth is 20 to 40 inches. The 
average annual wetting depth where this soil is under 
native vegetation is 20 to 22 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is moderate. 

This soil is used mainly as rangeland and for hay and 
pasture. It is also used for nonirrigated crops such as 
wheat, barley, and oats. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazards of 
water erosion and soil blowing. Because precipitation is 
not sufficient for annual cropping, a cropping system that 
includes small grains and summer fallow is best. 
Minimum tillage, contour cultivation, grassed waterways, 
stripcropping, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, western wheatgrass, green 
needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, prairie junegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
pricklypear, perennial weeds, annuals, and clubmoss 
may invade. The potential plant community produces 
about 1,500 pounds of air-dry vegetation in years of 
above-normal precipitation and 700 pounds in years of 
below-normal precipitation. 

Where clubmoss and blue grama are the dominant 
vegetation on this soil, pitting, furrowing, chiseling, or 
other mechanical treatment practices can be used to 
improve depleted rangeland. This soil is suitable for 
seeding to adapted grasses and forbs if the range is in 
poor condition. Seedbed preparation and planting on the 
contour or across the slope, where practical, conserve 
moisture and help to control water erosion. The surface 
layer is susceptible to water erosion and soil blowing if it 
is disturbed or if the range is overgrazed. 

This soil is well suited to windbreaks. The low 
available water capacity limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
soil are very slow permeability, moderate depth to shale, 
shrink-swell potential, potential frost action, and low soil 
strength. This soil is severely limited for septic tank 
absorption fields because of the very slow permeability 
and moderate depth to shale. Cuts to level building sites 
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can expose shale. Shrinking and swelling, frost action, 
and low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Silty range site, 10- to 14-inch precipitation zone. 


215—Tally fine sandy loam, 2 to 8 percent slopes. 
This deep, well drained soil is on terraces and fans in 
the central and western parts of the county. It formed in 
alluvium derived dominantly from sandstone. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 3,400 
to 4,000 feet. The average annual precipitation is about 
16 inches, the average annual air temperature is about 
43 degrees F, and the average frost-free period is about 
120 days. 

Typically, the surface layer of this Tally soil is brown 
fine sandy loam about 6 inches thick. The subsoil is 
brown and pale brown fine sandy loam about 26 inches 
thick. The substratum to a depth of 60 inches or more is 
very pale brown loamy fine sand. 

Included in this unit are small, convex areas of 
moderately deep Vebar soils. 

Permeability is moderately rapid to a depth of 32 
inches and rapid below this depth. Available water 
capacity is moderate. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 36 inches. 
Runoff is slow, and the hazard of water erosion is 
moderate. The hazard of soil blowing is high. 

This soil is used primarily for nonirrigated crops, mainly 
wheat, barley, oats, alfalfa, and grass for hay and 
pasture. It is also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazards of soil 
blowing and water erosion. Minimum tillage, contour 
cultivation, grassed waterways, stripcropping, and 
growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. Crop residue left 
on or near the surface conserves moisture and increases 
the water intake rate. 

The potential plant community on this soil is mainly 
prairie sandreed, needleandthread, western wheatgrass, 
and little bluestem. If the range is excessively grazed, 
the proportion of some of these plants decreases and 
the proportion of needleandthread, sand dropseed, blue 
grama, and western wheatgrass increases. If excessive 
grazing continues, plants such as horseweed fleabane, 
needleleaf sedge, red threeawn, and perennial weeds 
may invade. The potential plant community produces 
about 1,600 pounds of air-dry vegetation in years of 
above-normal precipitation and 1,200 pounds in years of 
below-normal precipitation. 
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This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. i 

This soil is well suited to windbreaks. The moderate 
available water capacity limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian crabapple, green ash, Siberian elm, ponderosa 
pine, and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. i 

The main limitations for homesite development on this 
soil are potential frost action and the hazard of soil 
blowing. Frost action can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome this 
limitation. Excavation for houses and access roads in 
places exposes material that is highly susceptible to soil 
blowing. Preserving the existing plant cover during 
construction helps to control erosion. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Sandy range site, 15- to 19-inch precipitation 
zone. 


216—Tally-Flasher complex, 4 to 25 percent 
slopes. This map unit is on uplands in the western part 
of the county. Slopes commonly are 250 to 1,000 feet 
long. Elevation is 3,400 to 4,500 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

This unit is about 65 percent Tally fine sandy loam and 
30 percent Flasher loamy fine sand. The Tally soil is on 
foot slopes and has slopes of 4 to 25 percent. The 
Flasher soil is on uplands and has slopes of 8 to 25 
percent. 

Included in this unit is about 5 percent Rock outcrop 
consisting of sandstone ledges. 

The Tally soil is deep and well drained. It formed in 
alluvium derived dominantly from sandstone. Typically, 
the surface layer is brown fine sandy loam about 6 
inches thick. The subsoil is brown and pale brown fine 
sandy loam about 26 inches thick. The substratum to a 
depth of 60 inches or more is very pale brown loamy fine 
sand. 

Permeability of the Tally soil is moderately rapid to a 
depth of 32 inches and rapid below this depth. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 36 inches. 
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Runoff is medium, and the hazard of water erosion is 
high. The hazard of soil blowing is high. 

The Flasher soil is shallow and somewhat excessively 
drained. It formed in residuum derived dominantly from 
weakly consolidated, sandy sedimentary beds. Typically, 
the surface layer is brown loamy fine sand about 11 
inches thick. The underlying material is very pale brown 
loamy fine sand about 5 inches thick. Pale yellow 
sedimentary beds are at a depth of about 16 inches. 
Depth to sedimentary beds ranges from 10 to 20 inches. 

Permeability of the Flasher soil is rapid. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium, and the hazard of water erosion is 
high. The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of the hazard of soil blowing, 
droughtiness, and shallow depth to sedimentary beds in 
the Flasher soil. 

The potential plant community on the Tally soil is 
mainly prairie sandreed, needleandthread, western 
wheatgrass, and little bluestem. If the range is 
excessively grazed, the proportion of some of these 
plants decreases and the proportion of needleandthread, 
sand dropseed, blue grama, and western wheatgrass 
increases. If excessive grazing continues, plants such as 
horseweed fleabane, needleleaf sedge, red threeawn, 
and perennial weeds may invade. The potential plant 
community produces about 1,600 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,200 pounds in years of below-normal precipitation. 

The potential plant community on the Flasher soil is 
mainly prairie sandreed, western wheatgrass, little 
bluestem, and plains muhly. !f the range is excessively 
grazed, the proportion of these plants decreases and the 
proportion of needleandthread, threadleaf sedge, blue 
grama, and fringed sagewort increases. If excessive 
grazing continues, plants such as red threeawn, annuals, 
and perennial weeds may invade. The potential plant 
community produces about 1,500 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,000 pounds in years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition; 
however, extreme care is needed where slopes are more 
than 15 percent. Seedbed preparation and planting on 
the contour or across the slope, where practical, 
conserve moisture and help to control water erosion. 
The surface layer is susceptible to water erosion and soil 
blowing if it is disturbed or if the range is overgrazed. 

Where slopes are 4 to 15 percent, the Tally soil is 
suited to windbreaks; however, it has moderate available 
water capacity, which limits the growth of both trees and 
shrubs. Suitable trees for planting are Russian-olive, 
Siberian crabapple, green ash, Siberian elm, ponderosa 
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pine, and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. Planting on the contour helps to conserve 
moisture. Where slopes are 15 to 25 percent, the Tally 
soil is poorly suited to windbreaks. It is limited mainly by 
slope. 

The Flasher soil is poorly suited to windbreaks. It is 
limited mainly by the very low available water capacity. 

The Tally soil is suited to homesite development. The 
main limitations are slope and the hazard of soil blowing. 
Slope is a concern in installing septic tank absorption 
fields. Absorption lines should be installed on the 
contour. In places excavation for houses and access 
roads exposes material that is highly susceptible to soil 
blowing. Preserving the existing plant cover during 
construction helps to control erosion. 

The Flasher soil is poorly suited to homesite 
development. The main limitations are slope, shallow 
depth to sedimentary beds, and the hazard of soil 
blowing. If the soil is used for septic tank absorption 
fields, the moderate permeability of the underlying 
sedimentary beds and the slope can be overcome by 
increasing the size of the absorption field or by 
excavating the trench to a suitable depth. The field or 
trench should be backfilled with gravel. Where slopes 
are more than 15 percent, absorption lines should be 
installed on the contour. In places excavation for houses 
and access roads exposes material that is highly 
susceptible to soil blowing. Preserving the existing plant 
cover during construction helps to control erosion. 

This map unit is in capability subclass Vle, 
nonirrigated. The Tally soil is in Sandy range site, 15- to 
19-inch precipitation zone, and the Flasher soil is in 
Shallow range site, 15- to 19-inch precipitation zone. 


217—Tally-Flasher complex, 25 to 45 percent 
slopes. This, map unit is on uplands in the northwestern 
part of the county. Slopes commonly are 250 to 1,000 
feet long. Elevation is 3,400 to 4,500 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

This unit is about 50 percent Tally fine sandy loam and 
30 percent Flasher loamy fine sand. The Tally soil is on 
foot slopes, and the Flasher soil is on uplands. 

Included in this unit are small areas of moderately 
deep Doney soils, shallow Wayden soils, and shallow 
Cabba soils. Included areas make up about 20 percent 
of the total acreage. 

The Tally soil is deep and well drained. It formed in 
alluvium derived dominantly from sandstone. Typically, 
the surface layer is brown fine sandy loam about 6 
inches thick. The subsoil is brown and pale brown fine 
sandy loam about 26 inches thick. The substratum to a 
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depth of 60 inches or more is very pale brown loamy fine 
sand. 

Permeability of the Tally soil is moderately rapid to a 
depth of 32 inches and rapid below this depth. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 36 inches. 
Runoff is medium, and the hazard of water erosion is 
high. The hazard of soil blowing is high. 

The Flasher soil is shallow and somewhat excessively 
drained. It formed in residuum derived dominantly from 
weakly consolidated, sandy sedimentary beds. Typically, 
the surface layer is brown loamy fine sand about 11 
inches thick. The underlying material is very pale brown 
loamy fine sand about 5 inches thick. Pale yellow 
sedimentary beds are at a depth of about 16 inches. 
Depth to sedimentary beds ranges from 10 to 20 inches. 

Permeability of the Flasher soil is rapid. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium, and the hazard of water erosion is 
high. The hazard of soil blowing is high. 

Most areas of the soils in this unit are used as 
rangeland. Α few areas are used as woodland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The Tally and Flasher soils are forested. They are 
suited to livestock grazing. The potential native 
understory vegetation on the Tally soil is dominated by 
arrowleaf balsamroot, common snowberry, common 
chokecherry, Saskatoon serviceberry, Idaho fescue, 
Columbia needlegrass, bluebunch wheatgrass, western 
yarrow, and sedge. The understory provides moderate 
amounts of forage for livestock. 

The Tally soil is suited to the production of ponderosa 
pine. The site index is about 45. At the culmination of 
the mean annual increment (CMAI), the Tally soil can 
produce about 30 cubic feet, or 70 board feet (Scribner 
rule), of ponderosa pine per acre per year. Potential 
production is estimated for an even-aged, fully stocked 
stand of trees. 

The hazard of erosion is severe, equipment limitations 
are moderate, seedling mortality is severe, plant 
competition is severe, and the hazard of windthrow is 
slight. 

The main limitations of the Tally soil for management 
of timber are steepness of slope and soil texture. Slope 
restricts the kind of equipment that can be used and 
makes its operation difficult. Competition from understory 
vegetation and moderate available water capacity make 
establishment of tree seedlings difficult. Reducing the 
risk of erosion is essential in harvesting timber. 

The potential native understory vegetation on the 
Flasher soil is dominated by bluebunch wheatgrass, 
Idaho fescue, arrowleaf balsamroot, western yarrow, 
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common snowberry, and common chokecherry. The 
understory provides moderate amounts of forage for 
livestock. 

The Flasher soil is suited to the production of 
ponderosa pine. The site index is about 35. At the 
culmination of the mean annual increment (CMAI), the 
Flasher soil can produce about 20 cubic feet, or 40 
board feet (Scribner rule), of ponderosa pine per acre 
per year. Potential production is estimated for an even- 
aged, fully stocked stand of trees. 

The hazard of erosion is severe, equipment limitations 
are moderate, seedling mortality is severe, plant 
competition is severe, and the hazard of windthrow is 
moderate. 

The main limitations οἱ the Flasher soil for 
management of timber are steepness of slope, soil 
texture, depth to sedimentary beds, and very low 
available water capacity. Competition from understory 
vegetation and very low available water capacity make 
establishment of tree seedlings difficult. Reducing the 
risk of erosion is essential in harvesting timber. 

These soils are not suited to road construction. 

The soils in this unit are poorly suited to homesite 
development because of the steepness of slope and the 
shallow depth to sedimentary beds in the Flasher soil. 

This map unit is in capability subclass Vile, 
nonirrigated. The Tally soil is in woodland suitability 
group 6r8, and the Flasher soil is in group 7d14. 


218—Tamaneen clay loam, 0 to 2 percent slopes. 
This deep, well drained soil is on terraces in the western 
part of the county. It formed in alluvium derived 
dominantly from limestone. Slopes commonly are more 
than 1,000 feet long. Elevation is 3,500 to 4,200 feet. 
The average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

Included in this unit are small areas of soils that are 
underlain by loamy sand and gravel at a depth of 20 to 
40 inches. 

Typically, the surface layer of this Tamaneen soil is 
dark grayish brown clay loam about 7 inches thick. The 
upper 6 inches of the subsoil is grayish brown silty clay, 
and the lower 4 inches is pale brown clay loam. The 
upper 5 inches of the substratum is very pale brown very 
gravelly loam, and the lower part to a depth of 66 inches 
or more is very pale brown extremely gravelly sandy 
loam. 

Permeability is moderately slow to a depth of about 22 


inches and moderately rapid below this depth. Available 


water capacity is low to moderate. Effective rooting 
depth is 60 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
26 inches. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is slight. 
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This soil is used primarily for nonirrigated crops, mainly 
wheat, barley, oats, alfalfa, and grass for hay and 
pasture. It is also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low to moderate available water 
capacity and low precipitation. Crop residue left on or 
near the surface helps to conserve moisture, increases 
the water intake rate, and improves tilth. Growing sod 
crops such as hay and pasture also increases the water 
intake rate. Tall grass barriers trap snow, which 
increases the amount of moisture in the soil. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,200 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,600 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. 

This soil is suited to windbreaks, but the low to 
moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian crabapple, green ash, Siberian 
elm, ponderosa pine, and Rocky Mountain juniper. 
Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. Summer fallow, cultivation 
for weed control, and adapted plants are needed to 
insure establishment and survival of seedlings. 

The main limitations for homesite development on this 
soil are shrink-swell potential, potential frost action, and 
low soil strength. Shrinking and swelling, frost action, 
and low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. The very gravelly or extremely gravelly 
material below a depth of about 20 inches is good road 
fill. In the construction of basements or foundations for 
dwellings, the shrink-swell potential can be overcome by 
backfilling excavations with suitable material that has low 
shrink-swell potential. 

This map unit is in capability subclass IIIs, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


219—Tamaneen clay loam, 2 to 4 percent slopes. 
This deep, well drained soil is on terraces and fans in 
the western part of the county. It formed in alluvium 
derived dominantly from limestone. Slopes commonly 
are more than 1,000 feet long. Elevation is 3,500 to 
4,200 feet. The average annual precipitation is about 16 
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inches, the average annual air temperature is about 43 
degrees F, and the average frost-free period is about 
120 days. 

Included in this unit are small areas of soils that are 
underlain by loamy sand and gravel at a depth of 20 to 
40 inches. 

Typically, the surface layer of this Tamaneen soil is 
dark grayish brown clay loam about 7 inches thick. The 
upper 6 inches of the subsoil is grayish brown silty clay, 
and the lower 4 inches is pale brown clay loam. The 
upper 5 inches of the substratum is very pale brown very 
gravelly loam, and the lower part to a depth of 66 inches 
or more is very pale brown extremely gravelly sandy 
loam. 

Permeability is moderately slow to a depth of about 22 
inches and moderately rapid below this depth. Available 
water capacity is low to moderate. Effective rooting 
depth is 60 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
26 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is slight. 

This soil is used primarily for nonirrigated crops, mainly 
wheat, barley, oats, alfalfa, and grass for hay and 
pasture. It is also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low to moderate available water 
capacity, low precipitation, and the hazard of water 
erosion. Minimum tillage, contour cultivation, grassed 
waterways, and stripcropping help to control water 
erosion. Crop residue returned to the soil helps to 
maintain good tilth and a desirable water intake rate. 
Growing sod crops such as hay and pasture also helps 
to control water erosion, and it increases the water 
intake rate, which increases the amount of moisture in 
the soil. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,200 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,600 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion if it is disturbed or if the range is 
overgrazed. 

This soil is suited to windbreaks, but the low to 
moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
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Russian-olive, Siberian crabapple, green ash, Siberian 
elm, ponderosa pine, and Rocky Mountain juniper. 
Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. Summer fallow, cultivation 
for weed control, and adapted plants are needed to 
insure establishment and survival of seedlings. 

The main limitations for homesite development on this 
soil are shrink-swell potential, potential frost action, and 
low soil strength. Shrinking and swelling, frost action, 
and low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. The very gravelly or extremely gravelly 
material below a depth of about 20 inches is good road 
fill. In the construction of basements or foundations for 
dwellings, the shrink-swell potential can be overcome by 
backfilling excavations with suitable material that has low 
shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


220—Tamaneen-Judith clay loams, 0 to 2 percent 
slopes. This map unit is on terraces in the western part 
of the county. Slopes commonly are more than 1,000 
feet long. Elevation is 3,200 to 4,400 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

This unit is about 60 percent Tamaneen clay loam and 
30 percent Judith clay loam. The Tamaneen soil is on 
plane side slopes, and the Judith soil is in slightly convex 
areas. 

Included in this unit is about 10 percent deep 
Windham soils in convex areas. 

The Tamaneen soil is deep and well drained. It formed 
in alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 7 
inches thick. The upper 6 inches of the subsoil is grayish 
brown silty clay, and the lower 4 inches is pale brown 
clay loam. The upper 5 inches of the substratum is very 
pale brown very gravelly loam, and the lower part to a 
depth of 66 inches or more is very pale brown extremely 
gravelly sandy loam. 

Permeability of the Tamaneen soil is moderately slow 
to a depth of about 22 inches and moderately rapid 
below this depth. Available water capacity is low to 
moderate. Effective rooting depth is 60 inches or more. 
The average annual wetting depth where this soil is 
under native vegetation is about 26 inches. Runoff is 
slow, and the hazard of water erosion is slight. The 
hazard of soil blowing is slight. 

The Judith soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 6 
inches thick. The upper 11 inches of the subsoil is brown 
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and very pale brown clay loam, and the lower 7 inches is 
white clay loam. The upper 22 inches of the substratum 
is very pale brown extremely gravelly loam, and the 
lower part to a depth of 66 inches or more is very pale 
brown extremely gravelly sandy clay loam. 

Permeability of the Judith soil is moderate to a depth 
of about 24 inches and moderately rapid below this 
depth. Available water capacity is moderate. Effective 
rooting depth is 66 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is about 30 inches. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is high. 

The soils in this unit are used primarily for nonirrigated 
crops, mainly wheat, barley, and oats. They are also 
used for hay and pasture and as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by the hazard of soil blowing on the 
Judith soil and by the low to moderate available water 
capacity. Stripcropping, tall grass barriers, field 
windbreaks, minimum tillage, and stubble-mulch tillage 
help to control soil blowing. Growing sod crops such as 
hay and pasture also helps to control soil blowing, and it 
increases the water intake rate, which increases the 
amount of moisture in the soil. 

The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,200 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,600 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. The 
surface layer of the Judith soil is susceptible to soil 
blowing if it is disturbed or if the range is overgrazed. 

The Tamaneen soil is suited to windbreaks, but the 
moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian crabapple, green ash, Siberian 
elm, ponderosa pine, and Rocky Mountain juniper. 
Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. 

The Judith soil is suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. 
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Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. 

The main limitations for homesite development on the 
soils in this unit are potential frost action, low soil 
strength, and the shrink-swell potential of the Tamaneen 
soil. Shrinking and swelling, frost action, and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. The very gravelly or extremely gravelly 
material below a depth of about 20 inches is good road 
fill. In the construction οἱ basements or foundations for 
dwellings, the shrink-swell potential can be overcome by 
backfilling excavations with suitable material that has low 
shrink-swell potential. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


221—Tamaneen-Judith clay loams, 2 to 4 percent 
slopes. This map unit is on terraces in the western part 
of the county. Slopes commonly are 250 to 1,000 feet 
long. Elevation is 3,200 to 4,400 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

This unit is about 50 percent Tamaneen clay loam and 
40 percent Judith clay loam. The Tamaneen soil is on 
plane side slopes, and the Judith soil is in slightly convex 
areas. 

Included in this unit is about 10 percent deep 
Windham soils in convex areas. 

The Tamaneen soil is deep and well drained. It formed 
in alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 7 
inches thick. The upper 6 inches of the subsoil is grayish 
brown silty clay, and the lower 4 inches is pale brown 
clay loam. The upper 5 inches of the substratum is very 
pale brown very gravelly loam, and the lower part to a 
depth of 66 inches or more is very pale brown extremely 
gravelly sandy loam. 

Permeability of the Tamaneen soil is moderately slow 
to a depth of about 22 inches and moderately rapid 
below this depth. Available water capacity is low to 
moderate. Effective rooting depth is 60 inches or more. 
The average annual wetting depth where this soil is 
under native vegetation is about 26 inches. Runoff is 
slow, and the hazard of water erosion is moderate. The 
hazard of soil blowing is slight. 

The Judith soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 6 
inches thick. The upper 11 inches of the subsoil is brown 
and very pale brown clay loam, and the lower 7 inches is 
white clay loam. The upper 22 inches of the substratum 
is very pale brown extremely gravelly loam, and the 
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lower part to a depth of 66 inches or more is very pale 
brown extremely gravelly sandy clay loam. 

Permeability of the Judith soil is moderate to a depth 
of about 24 inches and moderately rapid below this 
depth. Available water capacity is moderate. Effective 
rooting depth is 66 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is about 30 inches. Runoff is slow, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
high. 

The soils in this unit are used primarily for nonirrigated 
crops, mainly wheat, barley, and oats. They are also 
used for hay and pasture and as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by the hazards of soil blowing and 
water erosion and by the low to moderate available 
water capacity. Minimum tillage, contour cultivation, 
grassed waterways, and stripcropping help to control soil 
blowing and water erosion. Growing sod crops such as 
hay and pasture also help to control soil blowing and 
water erosion, and it increases the water intake rate, 
which increases the amount of water in the soil. 

The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,200 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,600 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Tamaneen soil is suited to windbreaks, but the 
low to moderate available water capacity limits the 
growth of both trees and shrubs. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. 

The Judith soil is suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. 
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Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. Planting on the 
contour helps to conserve moisture. 

The main limitations for homesite development on the 
soils in this unit are potential frost action, low soil 
strength, and the shrink-swell potential of the Tamaneen 
soil. Shrinking and swelling, frost action, and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. The very gravelly or extremely gravelly 
material below a depth of about 20 inches is good 
roadfill. In the construction of basements or foundations 
for dwellings, the shrink-swell potential can be overcome 
by backfilling excavations with suitable material that has 
low shrink-swell potential. 

This map unit is in capability subclass lile, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


222—Tanna silty clay loam, 0 to 4 percent slopes. 
This moderately deep, well drained soil is on uplands in 
the northern and eastern parts of the county. It formed in 
residuum derived dominantly from semiconsolidated 
shale interbedded with sandstone. Slopes commonly are 
250 to 1,000 feet long. Elevation is 2,700 to 3,800 feet. 
The average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

Included in this unit are small areas of moderately 
deep Marmarth soils. 

Typically, the surface layer of this Tanna soil is grayish 
brown silty clay loam about 6 inches thick. The upper 6 
inches of the subsoil is grayish brown silty clay, and the 
lower 15 inches is light grayish brown and gray silty clay 
loam. The substratum is light gray silty clay loam about 5 
inches thick. Light gray shale is at a depth of about 32 
inches. Depth to shale and sandstone ranges from 20 to 
40 inches. 

Permeability is slow. Available water capacity is low. 
Effective rooting depth is 20 to 40 inches. The average 
annual wetting depth where this soil is under native 
vegetation is 20 to 22 inches. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is slight. 

This soil is used primarily for nonirrigated crops, mainly 
wheat, barley, oats, alfalfa, and grass for hay and 
pasture. It is also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the low available water capacity, low 
precipitation, and the hazard of water erosion. Because 
precipitation is not sufficient for annual cropping, a 
cropping system that includes small grains and summer 
fallow is best. Minimum tillage, contour cultivation, 
grassed waterways, stripcropping, and growing sod crops 
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such as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, bluebunch 
wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, annuals, and 
clubmoss may invade. The potential plant community 
produces about 1,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion if it is disturbed or if the range is 
overgrazed. 

This soil is suited to windbreaks, but the low available 
water capacity limits the growth of both trees and 
shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, moderate depth to shale and 
sandstone, shrink-swell potential, and low soil strength. 
The soil is severely limited for septic tank absorption 
fields because of the slow permeability and moderate 
depth to shale and sandstone. Cuts to level building 
sites can expose shale and sandstone. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 10- to 14-inch precipitation 
zone. 


223—Tanna-Abor complex, 2 to 8 percent slopes. 
This map unit is on uplands in the northern part of the 
county. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 2,700 to 3,500 feet. The average annual 
precipitation is about 12 inches, the average annual air 
temperature is about 44 degrees F, and the average 
frost-free period is about 130 days. 
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This unit is about 60 percent Tanna silty clay loam and 
90 percent Abor silty clay. The Tanna soil is on plane 
side slopes, and the Abor soil is on convex side slopes. 

Included in this unit are small areas of deep Kobar 
soils on foot slopes and shallow Yawdim soils on convex 
side slopes and on ridges. Included areas make up 
about 10 percent of the total acreage. 

The Tanna soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
semiconsolidated shale interbedded with sandstone. 
Typically, the surface layer is grayish brown silty clay 
loam about 6 inches thick. The upper 6 inches of the 
subsoil is grayish brown silty clay, and the lower 15 
inches is light grayish brown and gray silty clay loam. 
The substratum is light gray silty clay loam about 5 
inches thick. Light gray shale is at a depth of about 32 
inches. Depth to shale and sandstone ranges from 20 to 
40 inches. 

Permeability of the Tanna soil is slow. Available water 
capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 22 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is slight. 

The Abor soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
grayish brown silty clay about 6 inches thick. The subsoil 
is light brownish gray and olive silty clay about 24 inches 
thick. Pale yellow shale is at a depth of about 30 inches. 
Depth to shale ranges from 20 to 40 inches. 

Permeability of the Abor soil is slow. Available water 
capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 22 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is high. 

The soils in this unit are used primarily for nonirrigated 
crops, mainly wheat, barley, oats, alfalfa, and grass for 
hay and pasture. They are also used as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by low available water capacity, low 
precipitation, and the hazards of soil blowing and water 
erosion. Minimum tillage, contour cultivation, 
stripcropping, tall grass barriers, grassed waterways, 
return of crop residue to the soil, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. Tall grass barriers also reduce 
evaporation and trap snow, which increase the amount 
of moisture in the soil. Returning crop residue to the soil 
also helps to maintain good tilth. Chiseling through 
stubble in tall on the contour or across the slope helps 
to control water erosion. 

The potential plant community on these soils is mainly 
western wheatgrass, green needlegrass, bluebunch 
wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
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decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, annuals, and 
clubmoss may invade. The potential plant community 
produces about 1,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

Where clubmoss and blue grama are the dominant 
vegetation on these soils, pitting, furrowing, chiseling, or 
other mechanical treatment practices can be used to 
improve depleted rangeland. These soils are suitable for 
seeding to adapted grasses and forbs if the range is in 
poor condition. Seedbed preparation and planting on the 
contour or across the slope, where practical, conserve 
moisture and help to control water erosion. The surface 
layer is susceptible to water erosion and soil blowing if it 
is disturbed or if the range is overgrazed. 

These soils are suited to windbreaks, but the low 
available water capacity limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on the 
soils in this unit are slow permeability, moderate depth to 
shale and sandstone, shrink-swell potential, and low soil 
strength. The soils are severely limited for septic tank 
absorption fields because of the slow permeability and 
moderate depth to shale and sandstone. Cuts to level 
building sites can expose shale and sandstone. Shrinking 
and swelling and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of - 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Clayey range site, 10- to 14-inch precipitation 
zone. 


224—Tanna-Ethridge-Cabston complex, 8 to 25 
percent slopes. This map unit is on uplands in the 
eastern part of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 2,700 to 3,500 feet. The 
average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

This unit is about 40 percent Tanna clay loam, about 
30 percent Ethridge clay loam, and 25 percent Cabston 
channery clay loam. The Tanna soil is on plane side 
slopes of uplands and has slopes of 8 to 25 percent. 
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The Ethridge soil is on fans and has slopes of 8 to 15 
percent. The Cabston soil is on foot slopes and fans and 
has slopes of 8 to 25 percent. i 

Included in this unit is about 5 percent deep, salt- and 
alkali-affected Gerdrum soils on fans. 

The Tanna soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
semiconsolidated shale interbedded with sandstone. 
Typically, the surface layer is grayish brown clay loam 
about 6 inches thick. The upper 6 inches of the subsoil 
is grayish brown silty clay, and the lower 15 inches is 
light grayish brown and gray silty clay loam. The 
substratum is light gray silty clay loam about 5 inches 
thick. Light gray shale is at a depth of about 32 inches. 
Depth to shale and sandstone ranges from 20 to 40 
inches. 

Permeability of the Tanna soil is slow. Available water 
capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 22 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is moderate. 

The Ethridge soil is deep and well drained. It formed in 
alluvium derived dominantly from shale and sandstone. 
Typically, the surface layer is grayish brown clay loam 
about 6 inches thick. The upper 10 inches of the subsoil 
is brown and light brownish gray silty clay, and the lower 
15 inches is light brownish gray silty clay loam. The 
substratum to a depth of 60 inches or more is light 
brownish gray and light gray silty clay. 

Permeability of the Ethridge soil is slow. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 22 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 

The Cabston soil is deep and well drained. It formed in 
alluvium and colluvium derived dominantly from shale 
and sandstone. Typically, the surface layer is grayish 
brown channery clay loam about 4 inches thick. The 
subsoil is grayish brown and light brownish gray very 
channery clay loam about 17 inches thick. The 
substratum to a depth of 66 inches or more is light 
brownish gray very channery clay loam. 

Permeability of the Cabston soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 66 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is about 22 inches. Runoff is rapid, and the hazard of 
water erosion is high. The hazard of soil blowing is 
moderate. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
pasture because of the steepness of slope and the 
hazard of water erosion. 

The potential plant community on these soils is mainly 
western wheatgrass, green needlegrass, bluebunch 
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wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, annuals, and 
clubmoss may invade. The potential plant community 
produces about 1,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition; 
however, extreme care should be exercised where 
slopes are more than 15 percent. Seedbed preparation 
and planting on the contour or across the slope, where 
practical, conserve moisture and help to control water 
erosion. The surface layer is susceptible to water erosion 
and soil blowing if it is disturbed or if the range is 
overgrazed. 

The Ethridge soil is suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. Planting on the contour helps to conserve 
moisture. 

The Tanna and Cabston soils are poorly suited to 
windbreaks. They are limited mainly by slope. 

The main limitations for homesite development on the 
soils in this unit are moderately slow to slow 
permeability, shrink-swell potential, low soil strength, and 
moderate depth to shale and sandstone in the Tanna 
soil. Slope is a concern in installing septic tank 
absorption fields. Absorption lines should be installed on 
the contour. The Tanna soil is severely limited for septic 
tank absorption fields because of the slow permeability 
and moderate depth to shale and sandstone. If the 
Ethridge and Cabston soils are used for septic tank 
absorption fields, the slow and moderately slow 
permeability can be overcome by increasing the size of 
the absorption field. Cuts to level building sites can 
expose shale and sandstone in the Tanna soil. Shrinking 
and swelling and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass Vle, 
nonirrigated, and in Clayey range site, 10- to 14-inch 
precipitation zone. 
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225—Teigen silty clay loam, 2 to 8 percent slopes. 
This deep, well drained soil is on fans and foot slopes in 
the eastern part of the county. It formed in alluvium 
derived dominantly from acid shale. Slopes commonly 
are more than 1,000 feet long. Elevation is 2,200 to 
3,800 feet. The average annual precipitation is about 12 
inches, the average annual air temperature is about 44 
degrees F, and the average frost-free period is about 
130 days. 

Included in this unit are small areas of moderately 
deep Julin soils on uplands and deep, salt- and alkali- 
affected Gerdrum soils in concave areas. 

Typically, the surface layer of this Teigen soil is gray 
silty clay loam about 4 inches thick. The upper 5 inches 
of the subsoil is gray silty clay loam, and the lower 4 
inches is light brownish gray clay loam. The upper 4 
inches of the substratum is grayish brown clay loam, the 
next 3 inches is light brownish gray loam, and the lower 
part to a depth of 60 inches or more is grayish brown 
clay loam. 

Permeability is slow. Available water capacity is high. 
Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 22 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is high. 

This soil is used mainly as rangeland and for hay and 
pasture. !t is also used for nonirrigated crops such as 
wheat, barley, and oats. 

This soil is suited to nonirrigated crops. It is limited 
mainly by the hazards of soil blowing and water erosion 
and by low precipitation. Because precipitation is not 
sufficient for annual cropping, a cropping system that 
includes small grains and summer fallow is best. 
Minimum tillage, contour cultivation, grassed waterways, 
stripcropping, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 
Tall grass barriers trap snow, which increases the 
amount of moisture in the soil. 

The potential plant community on this soil is mainly 
western wheatgrass, thickspike wheatgrass, prairie 
sandreed, and wild rose. If the range is excessively 
grazed, the proportion of these plants decreases and the 
proportion of plains reedgrass, goldenrod, longleaf 
sagebrush, and big sagebrush increases. If excessive 
grazing continues, plants such as goldenpea, annuals, 
perennial weeds, and creeping juniper may invade. The 
potential plant community produces about 1,000 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 500 pounds in years of below-normal 
precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
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water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
soil are slow permeability, shrink-swell potential, and low 
soil strength. If the soil is used for septic tank absorption 
fields, the slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 10- to 14-inch precipitation 
zone. 


226—Teigen-Julin complex, 2 to 25 percent slopes. 
This map unit is on uplands in the eastern part of the 
county. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 2,200 to 3,800 feet. The average annual 
precipitation is about 12 inches, the average annual air 
temperature is about 44 degrees F, and the average 
frost-free period is about 130 days. 

This unit is about 45 percent Teigen silty clay loam 
and 25 percent Julin silty clay. The Teigen soil is on fans 
and foot slopes, and the Julin soil is on uplands. 

Included in this unit are small areas of shallow Dilts 
soils and moderately deep, salt- and alkali-affected 
Weingart soils. Also included are small areas of deep, 
salt- and alkali-affected Gerdrum and Absher soils on 
fans. The Absher soils have a crusty surface layer and 
are nearly barren of vegetation. Included areas make up 
about 30 percent of the total acreage. 

The Teigen soil is deep and well drained. It formed in 
alluvium derived dominantly from acid shale. Typically, 
the surface layer is gray silty clay loam about 4 inches 
thick. The upper 5 inches of the subsoil is gray silty clay 
loam, and the lower 4 inches is light brownish gray clay 
loam. The upper 4 inches of the substratum is grayish 
brown clay loam, the next 3 inches is light brownish gray 
loam, and the lower part to a depth of 60 inches or more 
is grayish brown clay loam. 

Permeability of the Teigen soil is slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
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is under native vegetation is about 22 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is high. 

The Julin soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
consolidated shale. Typically, the surface layer is gray 
silty clay about 7 inches thick. The underlying material is 
gray silty clay about 23 inches thick. Gray shale is at a 
depth of about 30 inches. Depth to shale ranges from 20 
to 40 inches. 

Permeability of the Julin soil is slow. Available water 
capacity is low to very low. Effective rooting depth is 20 
to 40 inches. The average annual wetting depth where 
this soil is under native vegetation is 20 to 22 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of slope and the hazards of 
soil blowing and water erosion. 

The potential plant community on these soils is mainly 
western wheatgrass, thickspike wheatgrass, prairie 
sandreed, and wild rose. If the range is excessively 
grazed, the proportion of these plants decreases and the 
proportion of plains reedgrass, goldenrod, longleaf 
sagebrush, and big sagebrush increases. If excessive 
grazing continues, plants such as goldenpea, annuals, 
perennial weeds, and creeping juniper may invade. The 
potential plant community produces about 1,000 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 500 pounds in years of below-normal 
precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition; 
however, extreme care should be exercised where 
slopes are more than 15 percent. Seedbed preparation 
and planting on the contour or across the slope, where 
practical, conserve moisture and help to control water 
erosion. The granular surface layer of these soils is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

Where slopes are 2 to 15 percent, the Teigen soil is 
well suited to windbreaks. Suitable trees for planting are 
Russian-olive, Siberian crabapple, green ash, Siberian 
elm, white willow, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. Summer fallow, cultivation 
for weed control, and adapted plants are needed to- 
insure establishment and survival of seedlings. Planting 
on the contour helps to conserve moisture. Where 
slopes are 15 to 25 percent, the Teigen soil is poorly 
suited to windbreaks. It is limited mainly by slope. 

The Julin soil is poorly suited to windbreaks. It is 
limited mainly by slope and the very low to low available 
water capacity. 
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The main limitations for homesite development on the 
soils in this unit are slow permeability, slope, shrink-swell 
potential, low soil strength, and moderate depth to shale 
in the Julin soil. Slope is a concern in installing septic 
tank absorption fields. Absorption lines should be 
installed on the contour. If the Teigen soil is used for 
septic tank absorption fields, the slow permeability can 
be overcome by increasing the size of the absorption 
field. The Julin soil is severely limited for septic tank 
absorption fields because of slow permeability and 
moderate depth to shale. Cuts to level building sites can 
expose shale. Shrinking and swelling and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass Vle, 
nonirrigated, and in Clayey range site, 10- to 14-inch 
precipitation zone. 


227—Terrad silty clay, 2 to 8 percent slopes. This 
deep, well drained soil is on uplands in the central part 
of the county. It formed in alluvium and residuum derived 
dominantly from semiconsolidated shale. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 3,900 
to 4,600 feet. The average annual precipitation is about 
16 inches, the average annual air temperature is about 
43 degrees F, and the average frost-free period is about 
120 days. 

Included in this unit are small areas of deep Timberg 
and Darret soils. 

Typically, the surface layer of this Terrad soil is dark 
grayish brown silty clay about 7 inches thick. The subsoil 
is reddish brown silty clay about 33 inches thick. The 
substratum is reddish brown silty clay about 9 inches 
thick. Reddish brown semiconsolidated shale is at a 
depth of about 49 inches. Depth to shale ranges from 40 
to 60 inches. 

Permeability is slow. Available water capacity is 
moderate. Effective rooting depth is 40 to 60 inches. The 
average annual wetting depth where this soil is under 
native vegetation is about 26 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is high. 

This soil is used primarily for nonirrigated crops, mainly 
wheat, barley, oats, alfalfa, and grass for hay and 
pasture. It is also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the hazards of soil blowing and water 
erosion. Minimum tillage, contour cultivation, 
stripcropping, tall grass barriers, grassed waterways, 
return of crop residue to the soil, and growing sod crops 
such as hay and pasture heip to control soil blowing and 
water erosion. Tall grass barriers also reduce 
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evaporation and trap snow, which increase the amount 
of moisture in the soil. Returning crop residue to the soil 
also helps to maintain good tilth. Chiseling through 
stubble in fall on the contour or across the slope helps 
to control water erosion. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,300 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,700 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is well suited to windbreaks, but the moderate 
available water capacity limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian crabapple, green ash, Siberian elm, ponderosa 
pine, and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Planting on the contour helps to conserve moisture. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, shrink-swell potential, and low 
soil strength. If the soil is used for septic tank absorption 
fields, the slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


228—Teton loam, 2 to 8 percent slopes. This 
moderately deep, well drained soil is on uplands in the 
southern part of the county. It formed in residuum 
derived dominantly from fractured hard sandstone. 
Slopes commonly are more than 1,000 feet long. 
Elevation is 4,700 to 6,500 feet. The average annual 
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precipitation is about 22 inches, the average annual air 
temperature is about 40 degrees F, and the average 
frost-free period is about 70 days. 

Included in this unit are small areas of shallow 
Cheadle soils in convex areas and deep Adel soils in 
concave areas. 

Typically, the surface layer of this Teton soil is dark 
gray loam about 7 inches thick. The subsoil is brown and 
pale brown loam about 25 inches thick. Sandstone is at 
a depth of about 32 inches. Depth to sandstone ranges 
from 20 to 40 inches. 

Permeability is moderate. Available water capacity is 
low. Effective rooting depth is 20 to 40 inches. The 
average annual wetting depth where this soil is under 
native vegetation is 20 to 40 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is moderate. 

This soil is used primarily for nonirrigated crops, mainly 
wheat, barley, oats, alfalfa, and grass for hay and 
pasture. It is also used as rangeland. 

This soil is suited to nonirrigated crops. It is limited 
mainly by the short growing season, low available water 
capacity, and the hazards of water erosion and soil 
blowing. Timeliness is of prime importance in all tillage, 
seeding, and harvesting operations. Minimum tillage, 
contour cultivation, grassed waterways, stubble-mulch 
tillage, and growing sod crops such as hay and pasture 
help to control soil blowing and water erosion. 

The potential plant community on this soil is mainly 
rough fescue, bluebunch wheatgrass, Columbia 
needlegrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, Letterman needlegrass, and spikeoat 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, onespike danthonia, and 
perennial forbs may invade. The potential plant 
community produces about 3,400 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,500 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is suited to windbreaks, but the low available 
water capacity limits the growth of both trees and 
shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. 
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The main limitations for homesite development on this 
soil are moderate depth to sandstone, potential frost 
action, and low soil strength. The soil is severely limited 
for septic tank absorption fields because of the 


moderate depth to sandstone. Cuts to level building sites- 


can expose sandstone. Frost action and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. 

This map unit is in capability subclass IVe, 
nonirrigated, and in Silty range site, 20- to 24-inch 
precipitation zone. 


229— Teton-Adel loams, ὃ to 15 percent slopes. 
This map unit is on uplands and fans in the southern 
part of the county. Slopes commonly are 250 to 1,000 
feet long. Elevation is 4,700 to 6,500 feet. The average 
annual precipitation is about 22 inches, the average 
annual air temperature is about 40 degrees F, and the 
average frost-free period is about 70 days. 

This unit is about 50 percent Teton loam and 45 
percent Adel loam. The Teton soil is on uplands, and the 
Adel soil is on fans and foot slopes. 

Included in this unit are small areas of shallow 
Cheadle soils on uplands. Included areas make up about 
5 percent of the total acreage. 

The Teton soil is moderately deep and well drained. It 
formed in residuum derived dominantly from fractured 
hard sandstone. Typically, the surface layer is dark gray 
loam about 7 inches thick. The subsoil is brown and pale 
brown loam about 25 inches thick. Sandstone is at a 
depth of about 32 inches. Depth to sandstone ranges 
from 20 to 40 inches. 

Permeability of the Teton soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 40 inches. Runoff is 
medium, and the hazard of water erosion is high. The 
hazard of soil blowing is moderate. 

The Adel soil is deep and well drained. It formed in 
alluvium derived dominantly from sandstone. Typically, 
the surface layer is dark gray loam about 13 inches 
thick. The next layer is dark grayish brown loam about 
18 inches inches thick. The next layer is grayish brown 
loam about 7 inches thick. The subsoil to a depth of 60 
inches or more is brown channery loam. 

Permeability of the Adel soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is 60 inches or more. 
Runoff is medium, and the hazard of water erosion is 
high. The hazard of soil blowing is moderate. 

The soils in this unit are used mainly for hay and 
pasture and as rangeland. They are also used for 
nonirrigated crops such as wheat, barley, and oats. 
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These soils are suited to nonirrigated crops. They are 
limited mainly by the hazards of water erosion and soil 
blowing and by the short growing season. Timeliness is 
of prime importance in all tillage, seeding, and harvesting 
operations. Minimum tillage, contour cultivation, grassed 
waterways, stubble-mulch tillage, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on these soils is mainly 
rough fescue, bluebunch wheatgrass, Columbia 
needlegrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, Letterman needlegrass, and spikeoat 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, onespike danthonia, and 
perennial forbs may invade. The potential plant 
community produces about 3,500 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,700 pounds in years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Teton soil is suited to windbreaks, but the low 
available water capacity limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. 

The Adel soil is well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. Planting on the 
contour helps to conserve moisture. 

The main limitations for homesite development on the 
soils in this unit are potential frost action, low soil 
strength, and moderate depth to sandstone in the Teton 
soil. The Teton soil is severely limited for septic tank 
absorption fields because of the moderate depth to 
sandstone. Cuts to level building sites can expose 
sandstone. Frost action and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. 

This map unit is in capability subclass IVe, 
nonirrigated, and in Silty range site, 20- to 24-inch 
precipitation zone. 
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230—Teton-Cheadle loams, 2 to 8 percent slopes. 
This map unit is on uplands in the southern part of the 
county. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 4,700 to 6,000 feet. The average annual 
precipitation is about 22 inches, the average annual air 
temperature is about 40 degrees F, and the average 
frost-free period is about 70 days. 

This unit is about 60 percent Teton loam and 35 
percent Cheadle loam. The Teton soil is on plane side 
slopes, and the Cheadle soil is in convex areas. 

Included in this unit are small areas of Cheadle 
channery loam. Also included are small areas of deep 
Adel soils in swales and on fans. Included areas make 
up about 5 percent of the total acreage. 

The Teton soil is moderately deep and well drained. It 
formed in residuum derived dominantly from fractured 
hard sandstone. Typically, the surface layer is dark gray 
loam about 7 inches thick. The subsoil is brown and pale 
brown loam about 25 inches thick. Sandstone is at a 
depth of about 32 inches. Depth to sandstone ranges 
from 20 to 40 inches. 

Permeability of the Teton soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 40 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

The Cheadle soil is shallow and well drained. It formed 
in residuum derived dominantly from fractured hard 
sandstone. Typically, the surface layer is dark grayish 
brown loam about 7 inches thick. The upper 8 inches of 
the underlying material is brown extremely channery 
loam, and the lower 4 inches is light yellowish brown 
extremely flaggy loam. Very pale brown sandstone is at 
a depth of about 19 inches. Depth to sandstone ranges 
from 10 to 20 inches. 

Permeability of the Cheadle soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is moderate. 

The soils in this unit are used mainly for hay and 
pasture and as rangeland. They are also used for 
nonirrigated crops such as wheat, barley, and oats. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the hazards of water erosion and soil 
blowing and by the short growing season. Timeliness is 
of prime importance in all tillage, seeding, and harvesting 
operations. Minimum tillage, contour cultivation, grassed 
waterways, stubble-mulch tillage, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on the Teton soil is 
mainly rough fescue, bluebunch wheatgrass, Columbia 
needlegrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
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decreases and the proportion of Idaho fescue, western 
wheatgrass, Letterman needlegrass, and spikeoat 
increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, onespike danthonia, and 
perennial forbs may invade. The potential plant 
community produces about 3,400 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,500 pounds in years of below-normal precipitation. 

The potential plant community on the Cheadle soil is 
mainly bluebunch wheatgrass, rough fescue, Columbia 
needlegrass, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
prairie junegrass, western wheatgrass, and timber 
oatgrass increases. If excessive grazing continues, 
plants such as broom snakeweed, onespike danthonia, 
perennial forbs, and annuals may invade. The potential 
plant community produces about 2,100 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,300 pounds in years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Teton soil is suited to windbreaks, but the low 
available water capacity limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. 

The Cheadle soil is poorly suited to windbreaks. It is 
limited mainly by the very low available water capacity. 

The main limitations for homesite development on the 
Soils-in this unit are moderate and shallow depth to 
sandstone, potential frost action, and low soil strength. 
The soils are severely limited for septic tank absorption 
fields because of the moderate and shallow depth to 
sandstone. Cuts to level building sites can expose 
sandstone. Frost action and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. 

This map. unit is in capability subclass IVe, 
nonirrigated. The Teton soil is in Silty range site, 20- to 
24-inch precipitation zone, and the Cheadle soil is in 
Shallow range site, 20- to 24-inch precipitation zone. 


231—Teton-Cheadle loams, 8 to 15 percent slopes. 
This map unit is on uplands in the southern part of the 
county. Slopes commonly are 250 to. 1,000 feet long. 
Elevation is 4,700 to 6,000 feet. The average annual 
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precipitation is about 22 inches, the average annual air 
temperature is about 40 degrees F, and the average 
frost-free period is about 70 days. 

This unit is about 50 percent Teton loam and 40 
percent Cheadle loam. The Teton soil is on plane side 
slopes, and the Cheadle soil is on ridges. 

Included in this unit are a few small areas of Cheadle 
channery loam and Cheadle channery fine sandy loam 
on ridges and knolls. Included areas make up about 10 
percent of the total acreage. 

The Teton soil is moderately deep and well drained. It 
formed in residuum derived dominantly from fractured 
hard sandstone. Typically, the surface layer is dark gray 
loam about 7 inches thick. The subsoil is brown and pale 
brown loam about 25 inches thick. Sandstone is at a 
depth of about 32 inches. Depth to sandstone ranges 
from 20 to 40 inches. 

Permeability of the Teton soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 40 inches. Runoff is 
medium, and the hazard of water erosion is high. The 
hazard of soil blowing is moderate. 

The Cheadle soil is shallow and well drained. It formed 
in residuum derived dominantly from fractured hard 
sandstone. Typically, the surface layer is dark grayish 
brown loam about 7 inches thick. The upper 8 inches of 
the underlying material is brown extremely channery 
loam, and the lower 4 inches is light yellowish brown 
extremely flaggy loam. Very pale brown sandstone is at 
a depth of about 19 inches. Depth to sandstone ranges 
from 10 to 20 inches. 

Permeability of the Cheadle soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium, and the hazard of water erosion is 
high. The hazard of soil blowing is moderate. 

The soils in this unit are used mainly as rangeland and 
for hay and pasture. 

These soils are poorly suited to nonirrigated crops. 
They are limited mainly by the short growing season and 
the hazards of water erosion and soil blowing. 

These soils are suited to hay and pasture. They are 
limited mainly by the hazards of water erosion and soil 
blowing. Seedbed preparation on the contour or across 
the slope, where practical, helps to control water 
erosion. All adapted pasture plants can be grown, but 
bunch-type species planted alone generally are not 
suitable because of the hazard of erosion. Rotation 
grazing helps to maintain the quality of forage. 

The potential plant community on the Teton soil is 
mainly rough fescue, bluebunch wheatgrass, Columbia 
needlegrass, and mountain brome. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, western 
wheatgrass, Letterman needlegrass, and spikeoat 
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increases. If excessive grazing continues, plants such as 
timothy, Kentucky bluegrass, onepsike danthonia, and 
perennial forbs may invade. The potential plant 
community produces about 3,400 pounds of air-dry 
vegetation in years of above-normal precipitation and 
2,500 pounds in years of below-normal precipitation. 

The potential plant community on the Cheadle soil is 
mainly bluebunch wheatgrass, rough fescue, Columbia 
needlegrass, and western wheatgrass. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
prairie junegrass, western wheatgrass, and timber 
oatgrass increases. If excessive grazing continues, 
plants such as broom snakeweed, onespike danthonia, 
perennial forbs, and annuals may invade. The potential 
plant community produces about 2,100 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,300 pounds in years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Teton soil is suited to windbreaks, but the low 
available water capacity limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. 

The Cheadle soil is poorly suited to windbreaks. It is 
limited mainly by the very low available water capacity. 

The main limitations for homesite development on the 
soils in this unit are moderate and shallow depth to 
sandstone, potential frost action, and low soil strength. 
The soils are severely limited for septic tank absorption 
fields because of the moderate and shallow depth to 
sandstone. Cuts to level building sites can expose 
sandstone. Frost action and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. 

This map unit is in capability subclass Vle, 
nonirrigated. The Teton soil is in Silty range site, 20- to 
24-inch precipitation zone, and the Cheadle soil is in 
Shallow range site, 20- to 24-inch precipitation zone. 


232—Teton-Cheadle channery loams, 2 to 8 
percent slopes. This map unit is on uplands in the 
southern part of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 4,700 to 6,000 feet. The 
average annual precipitation is about 22 inches, the 
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average annual air temperature is about 40 degrees F, 
and the average frost-free period is about 70 days. 

This unit is about 40 percent Teton channery loam and 
30 percent Cheadle channery loam. The Teton soil is on 
plane side slopes, and the Cheadle soil is in convex 
areas. 

Included in this unit are about 20 percent Teton loam 
and 10 percent Cheadle loam. 

The Teton soil is moderately deep and well drained. It 
formed in residuum derived dominantly from fractured 
hard sandstone. Typically, the surface layer is dark gray 
channery loam about 7 inches thick. The subsoil is 
brown and pale brown loam about 25 inches thick. — 
Sandstone is at a depth of about 32 inches. Depth to 
sandstone ranges from 20 to 40 inches. 

Permeability of the Teton soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 40 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

The Cheadle soil is shallow and well drained. It formed 
in residuum derived dominantly from fractured hard 
sandstone. Typically, the surface layer is dark grayish 
brown channery loam about 7 inches thick. The upper 8 
inches of the underlying material is brown extremely 
channery loam, and the lower 4 inches is light yellowish 
brown extremely flaggy loam. Very pale brown 
sandstone is at a depth of about 19 inches. Depth to 
sandstone ranges from 10 to 20 inches. 

Permeability of the Cheadle soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is moderate. 

The soils in this unit are used mainly as rangeland and 
for hay and pasture. They are also used for nonirrigated 
crops such as wheat, barley, and oats. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the hazards of water erosion and soil 
blowing and by the short growing season. Timeliness is 
of prime importance in all tillage, seeding, and harvesting 
operations. Minimum tillage, contour cultivation, grassed 
waterways, stubble-mulch tillage, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. 

The potential plant community on the Teton soil is 
mainly rough fescue, bluebunch wheatgrass, Columbia 
needlegrass, and mountain brome. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
western wheatgrass, Letterman needlegrass, and 
spikeoat increases. If excessive grazing continues, plants 
such as timothy, Kentucky bluegrass, onespike 
danthonia, and perennial forbs may invade. The potential 
plant community produces about 3,400 pounds of air-dry 
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vegetation in years of above-normal precipitation and 
2,500 pounds in years of below-normal precipitation. 

The potential plant community on the Cheadle soil is 
mainly bluebunch wheatgrass, rough fescue, Columbia 
needlegrass, and western wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, prairie 
junegrass, western wheatgrass, and timber oatgrass 
increases. If excessive grazing continues, plants such as 
broom snakeweed, onespike danthonia, perennial forbs, 
and annuals may invade. The potential plant community 
produces about 2,100 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,300 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Teton soil is suited to windbreaks, but the low 
available water capacity limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. 

The Cheadle soil is poorly suited to windbreaks. It is 
limited mainly by the very low available water capacity. 

The main limitations for homesite development on the 
soils in this unit are moderate and shallow depth to 
sandstone, potential frost action, content of rock 
fragments, and low soil strength. The soils are severely 
limited for septic tank absorption fields because of the 
moderate and shallow depth to sandstone. Cuts to level 
building sites can expose sandstone. Frost action and 
low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. Removal of pebbles and cobbles in disturbed 
areas is needed for best results when landscaping, 
particularly in areas used for lawns. 

This map unit is in capability subclass IVe, 
nonirrigated. The Teton soil is in Silty range site, 20- to 
24-inch precipitation zone, and the Cheadle soil is in 
Shallow range site, 20- to 24-inch precipitation zone. 


233—Thebo clay, 2 to 8 percent slopes. This 
moderately deep, well drained soil is on uplands in the 
northeastern part of the county. It formed in residuum 
derived from semiconsolidated shale. Slopes commonly 
are 250 to 1,000 feet long. Elevation is 2,200 to 3,800 
feet. The average annual precipitation is about 12 
inches, the average annual air temperature is about 44 
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degrees F, and the average frost-free period is about 
130 days. 

Included in this unit are small areas of shallow Neldore 
soils and small areas of soils that have slopes of more 
than 8 percent. 

Typically, the surface layer of this Thebo soil is grayish 
brown clay about 5 inches thick. The underlying material 
is grayish brown clay about 28 inches thick. Gray shale 
is at a depth of about 33 inches. Depth to shale ranges 
from 20 to 40 inches. 

Permeability is very slow. Available water capacity is 
low to moderate. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is about 20 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is high. 

This soil is used mainly as rangeland. It is also used 
for hay and pasture and for nonirrigated crops such as 
wheat, barley, and oats. 

This soil is suited to nonirrigated crops. It is limited 
mainly by low to moderate available water capacity, 
difficulty of cultivation, the hazards of soil blowing and 
water erosion, and low precipitation. Crops that are 
tolerant of drought are most suitable because the 
available moisture is not adequate for good growth of 
most other crops. Minimum tillage, contour cultivation, 
stripcropping, tall grass barriers, grassed waterways, 
return of crop residue to the soil, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. Tall grass barriers also reduce 
evaporation and trap snow, which increase the amount 
of moisture in the soil. Returning crop residue to the soil 
also helps to maintain good tilth. Chiseling through 
stubble in fall on the contour or across the slope helps 
to control water erosion. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, bluebunch 
wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, 
Sandberg bluegrass, prairie junegrass, and big 
sagebrush increases. If excessive grazing continues, 
plants such as perennial weeds, broom snakeweed, 
curlycup gumweed, and annual bromes may invade. The 
potential plant community produces about 1,400 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 800 pounds in years of below-normal 
precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is suited to windbreaks, but the low to 
moderate available water capacity limits the growth of 
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both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian elm, ponderosa pine, and Rocky 
Mountain juniper. Suitable shrubs are Siberian peashrub, 
western sandcherry, and skunkbush sumac. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
soil are very slow permeability, moderate depth to shale, 
shrink-swell potential, and low soil strength. The soil is 
severely limited for septic tank absorption fields because 
of the very slow permeability and moderate depth to 
shale. Shrinking and swelling and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. In the 
construction of basements or foundations for dwellings, 
the shrink-swell potential can be overcome by backfilling 
excavations with suitable material that has low shrink- 
swell potential. 

This map unit is in capability subclass lVe, 
nonirrigated, and in Clayey range site, 10- to 14-inch 
precipitation zone. 


234—Thebo clay, 8 to 25 percent slopes. This 
moderately deep, well drained soil is on uplands in the 
northeastern part of the county. It formed in residuum 
derived from semiconsolidated shale. Slopes commonly 
are 250 to 1,000 feet long. Elevation is 2,200 to 3,800 
feet. The average annual precipitation is about 12 
inches, the average annual air temperature is about 44 
degrees F, and the average frost-free period is about 
130 days. 

Included in this unit are smail areas of shallow Neldore 
Soils on ridge crests and small areas of deep, salt- and 
alkali-affected Gerdrum soils in concave areas on foot 
slopes and fans. Glacial boulders are on the surface in 
some places where this unit is mapped near glaciated 
areas. 

Typically, the surface layer of this Thebo soil is grayish 
brown clay about 5 inches thick. The underlying material 
is grayish brown clay about 28 inches thick. Gray shale 
is at a depth of about 33 inches. Depth to shale ranges 
from 20 to 40 inches. 

Permeability is very slow. Available water capacity is 
low to moderate. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is about 20 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is high. 

This soil is used as rangeland. 

This soil is poorly suited to cultivated crops and to hay 
and pasture because of slope and the hazards of soil 
blowing and water erosion. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, bluebunch 
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wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, 
Sandberg bluegrass, prairie junegrass, and big 
sagebrush increases. If excessive grazing continues, 
plants such as perennial weeds, broom snakeweed, 
curlycup gumweed, and annual bromes may invade. The 
potential plant community produces about 1,400 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 800 pounds in years of below-normal 
precipitation. 

The surface layer of this soil is susceptible to water 
erosion and soil blowing if it is disturbed or if the range is 
overgrazed. Mechanical treatment is not practical 
because of moderately steep slopes and dissection by 
drainageways. 

Where slopes are 8 to 15 percent, this soil is suited to 
windbreaks. The low to moderate available water 
capacity limits the growth of both trees and shrubs. 
Suitable trees for planting are Russian-olive, Siberian 
elm, ponderosa pine, and Rocky Mountain juniper. 
Suitable shrubs are Siberian peashrub, western 
sandcherry, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. Where slopes are 15 to 25 percent, the soil is 
poorly suited to windbreaks. 

The main limitations for homesite development on this 
soil are very slow permeability, slope, moderate depth to 
shale, shrink-swell potential, and low soil strength. The 
Soil is severely limited for septic tank absorption fields 
because of the very slow permeability and moderate 
depth to shale. Cuts to level building sites can expose 
shale. Shrinking and swelling and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. In the 
construction of basements or foundations for dwellings, 
the shrink-sweli potential can be overcome by backfilling 
excavations with suitable material that has low shrink- 
swell potential. 

This map unit is in capability subclass Vle, 
nonirrigated, and in Clayey range site, 10- to 14-inch 
precipitation zone. 


235—Thebo-Weingart-Absher clays, 4 to 15 
percent slopes. This map unit is on uplands in the 
eastern and northeastern parts of the county. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 2,400 
to 3,800 feet. The average annual precipitation is about 
12 inches, the average annual air temperature is about 
44 degrees F, and the average frost-free period is about 
130 days. 

This unit is about 40 percent Thebo clay, 25 percent 
Weingart clay, and 15 percent Absher clay. The Thebo 
soil is in convex areas, and the Weingart and Absher 
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soils are in plane and convex areas and have slopes of 
4 to 8 percent. 

Included in this unit are small areas of shallow Neldore 
soils on ridges and shale Rock outcrop on ridge crests. 
Also included are small areas of deep Pendroy soils and 
deep, salt- and alkali-affected Gerdrum soils in concave 
areas. Also included are a few small areas of soils that 
have semiconsolidated shale at a depth of 40 to 60 
inches and soils that have a gravelly surface layer. 
These included areas make up about 20 percent of the 
total acreage. 

The Thebo soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
grayish brown clay about 5 inches thick. The underlying 
material is grayish brown clay about 28 inches thick. 
Gray shale is at a depth of about 33 inches. Depth to 
shale ranges from 20 to 40 inches. 

Permeability of the Thebo soil is very slow. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is about 
20 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is high. 

The Weingart soil is moderately deep and well drained. 
it formed in residuum derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
light gray clay loam about 2 inches thick; however, 
where the soil has been mixed to a depth of 7 inches, 
the texture is clay. The upper 11 inches of the subsoil is 
grayish brown and light yellowish brown clay, and the 
lower 8 inches is light brownish gray clay. The upper part 
of the substratum is light brownish gray clay about 8 
inches thick, and the lower 6 inches is light olive gray 
shaly clay. Light olive gray shale is at a depth of about 
35 inches. Depth to shale ranges from 20 to 40 inches. 

Permeability of the Weingart soil is very slow. Available 
water capacity is low. This soil is salt- and alkali-affected 
in the subsoil and substratum. Effective rooting depth is 
20 to 40 inches. The average annual wetting depth 
where this soil is under native vegetation is 20 to 22 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is high. 

The Absher soil is deep and well drained. It formed in 
alluvium derived from shale and other kinds of rock. 
Typically, the surface layer is light gray loam about 1 
inch thick. The upper 7 inches of the subsoil is brown 
clay, and the lower 11 inches is grayish brown clay. The 
upper 6 inches of the substratum is grayish brown clay, 
and the lower part to a depth of 60 inches or more is 
grayish brown gravelly clay. 

Permeability of the Absher soil is very slow. Available 
water capacity is low. This soil is salt- and alkali-affected 
in the subsoil and substratum. Effective rooting depth is 
60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 22 
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inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of the hazards of soil blowing 
and water erosion and the high content of salt and alkali 
in the Absher soil. 

The potential plant community on the Thebo soil is 
mainly western wheatgrass, green needlegrass, 
bluebunch wheatgrass, and thickspike wheatgrass. If the 
range is excessively grazed, the proportion of these 
plants decreases and the proportion of plains reedgrass, 
Sandberg bluegrass, prairie junegrass, and big 
sagebrush increases. If excessive grazing continues, 
plants such as perennial weeds, broom snakeweed, 
curlycup gumweed, and annual bromes may invade. The 
potential plant community produces about 1,400 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 800 pounds in years of below-normal 
precipitation. 

The potential plant community on the Weingart soil is 
mainly western wheatgrass, thickspike wheatgrass, green 
needlegrass, and prairie junegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and big sagebrush 
increases. If excessive grazing continues, plants such as 
broom snakeweed, pricklypear, clubmoss, and annuals 
may invade. The potential plant community produces 
about 800 pounds of air-dry vegetation in years of 
above-normal precipitation and 400 pounds in years of 
below-normal precipitation. 

The potential plant community on the Absher soil is 
mainly western wheatgrass, green needlegrass, Cusick 
bluegrass, and Nuttall saltbush. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of blue grama, Sandberg 
bluegrass, fringed sagewort, and big sagebrush 
increases. If excessive grazing continues, plants such as 
broom snakeweed, knotweed, pricklypear, and 
tumblegrass may invade. The potential plant community 
produces about 200 pounds of air-dry vegetation in years 
of above-normal precipitation and 75 pounds in years of 
below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Thebo soil is suited to windbreaks, but the low to 
moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian elm, ponderosa pine, and Rocky 
Mountain juniper. Suitable shrubs are Siberian peashrub, 
western sandcherry, and skunkbush sumac. 


211 


The Weingart soil is suited to windbreaks, but it is 
strongly saline, which limits the choice of trees and 
shrubs to Russian-olive and silver buffaloberry. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. Planting on the 
contour helps to conserve moisture. 

The Absher soil is not suited to windbreaks. It is 
limited mainly by the high content of salt and alkali. 

The main limitations for homesite development on the 
Thebo soil are very slow permeability, moderate depth to 
shale, shrink-swell potential, and low soil strength. The 
soil is severely limited for septic tank absorption fields 
because of the very slow permeability and moderate 
depth to shale. Cuts to level building sites can expose 
shale. Shrinking and swelling and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. In the 
construction of basements or foundations for dwellings, 
the shrink-swell potential can be overcome by backfilling 
excavations with suitable material that has low shrink- 
swell potential. 

The main limitations for homesite development on the 
Weingart and Absher soils are very slow permeability, 
salinity, shrink-swell potential, corrosivity to concrete, 
and low soil strength. The soils are severely limited for 
septic tank absorption fields because of the very slow 
permeability and moderate depth to shale in the 
Weingart soil. Shrinking and swelling and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. Use of salt- 
resistant concrete is necessary to overcome the 
corrosivity. 

This map unit is in capability subclass Vie, 
nonirrigated. The Thebo soil is in Clayey range site, 10- 
to 14-inch precipitation zone, and the Weingart and 
Absher soils are in Dense Clay range site, 10- to 14-inch 
precipitation zone. 


236—Tibs-Whitecow cobbly clay loams, 25 to 60 
percent slopes. This map unit is on mountainsides in 
the southern part of the county. Slopes commonly are 
more than 1,000 feet long. Elevation is 4,100 to 6,000 
feet. The average annual precipitation is about 20 
inches, the average annual air temperature is about 42 
degrees F, and the average frost-free period is about 90 
days. 

This unit is about 45 percent Tibs cobbly clay loam, 20 
percent Whitecow cobbly clay loam in south-facing 
areas, and 15 percent Whitecow cobbly clay loam in 
north-facing areas. 
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Included in this unit are small areas of moderately 
deep, well drained Hughesville soils; shallow, well 
drained Sheege soils; deep, poorly drained Tomty soil; 
and deep, moderately well drained Delette soils. 
included areas make up about 20 percent of the total 
acreage. 

The Tibs soil is deep and well drained. It formed in 
colluvium and alluvium derived dominantly from shale 
and limestone. Typically, the surface is covered by a mat 
of forest litter of undecomposed and decomposed 
needles, twigs, and cones about 1 inch thick. The 
surface layer is reddish brown cobbly clay loam about 6 
inches thick. The underlying material to a depth of 60 
inches or more is reddish brown and red very cobbly 
clay. 

Permeability of the Tibs soil is slow. Available water 
capacity is low to moderate. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is 60 inches or more. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 

The Whitecow soil is deep and well drained. It formed 
in colluvium and alluvium derived dominantly from 
limestone. Typically, the surface is covered by a mat of 
forest litter of undecomposed and decomposed needles, 
twigs, and cones about 2 inches thick. The surface layer 
is brown cobbly clay loam about 2 inches thick. The 
upper 7 inches of the subsoil is brown cobbly clay loam, 
and the lower 7 inches is brown very cobbly clay loam. 
The upper 11 inches of the substratum is pale brown 
very cobbly clay loam, and the lower part to a depth of 
60 inches or more is very pale brown and pale brown 
extremely cobbly loam and extremely cobbly clay loam. 

Permeability of the Whitecow soil is moderate. 
Available water capacity is low to moderate. Effective 
rooting depth is 60 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is high. The hazard of soil blowing is 
moderate. 

Most areas of the soils in this unit are used as 
rangeland. A few areas are used as woodland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The Tibs and Whitecow soils are forested. They are 
suited to livestock grazing. The potential native 
understory vegetation on the Tibs soil is dominated by 
common juniper, russet buffaloberry, Oregon-grape, 
common snowberry, white spirea, pinegrass, and Woods 
rose. The understory provides moderate amounts of 
forage for livestock. 

The Tibs soil is suited to the production of ponderosa 
pine and Douglas-fir. The site index is about 58 for 
ponderosa pine and 35 for Douglas-fir. At the 
culmination of the mean annual increment (CMAI), the 
Tibs soil can produce about 45 cubic feet, or 120 board 
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feet, of ponderosa pine and 45 cubic feet, or 130 board 
feet (Scribner rule), of Douglas-fir per acre per year. 
Potential production is estimated for an even-aged, fully 
stocked stand of trees. 

The hazard of erosion is severe, equipment limitations 
are severe, seedling mortality is moderate, plant 
competition is moderate, and the hazard of windthrow is 
slight. 

The main limitations of the Tibs soil for management 
of timber are slow permeability, steepness of slope, soil 
texture, and low soil strength. Slow permeability and 
steepness of slope increase the hazard of erosion. 
Maintaining adequate plant cover on disturbed areas and 
using sediment filter strips of undisturbed vegetation 
along streams reduce soil erosion and problems of water 
quality. The cobbly clay loam texture of the surface layer 
limits the use of equipment. 

The Tibs soil has low strength when wet, which results 
in poor trafficability and soil compaction if heavy 
equipment is used to yard logs. Operating equipment 
when the soil is dry or frozen overcomes this limitations. 
Reducing plant competition helps in establishing 
seedlings. Roads should not be built across this soil if 
avoiding it is possible. Timber should be harvested only 
than 45 percent. 

The potential native understory vegetation on the 
south-facing slopes of the Whitecow soil is dominated by 
common juniper, arrowleaf balsamroot, Idaho fescue, 
Engelmann aster, Oregon-grape, creeping juniper, Rocky 
Mountain juniper, Columbia needlegrass, and bluebunch 
wheatgrass. The understory provides moderate amounts 
of forage for livestock. 

The south-facing slopes of the Whitecow soil are 
suited to the production of ponderosa pine. The site 
index is about 50. At the culmination of the mean annual 
increment (CMAI), the south-facing slopes of the 
Whitecow soil can produce about 35 cubic feet, or 90 
board feet (Scribner rule), of ponderosa pine per acre 
per year. Potential production is estimated for an even- 
aged, fully stocked stand of trees. 

The potential native understory vegetation on the 
north-facing slopes of the Whitecow soil is dominated by 
common juniper, mallow ninebark, Columbia brome, 
Woods rose, pinegrass, common snowberry, white 
spirea, and elk sedge. The understory provides moderate 
amounts of forage for livestock. 

The north-facing slopes of the Whitecow soil are 
suited to the production of Douglas-fir and ponderosa 
pine. The site index is about 40 for Douglas-fir and 60 
for ponderosa pine. At the culmination of the mean 
annual increment (CMAI), the north-facing slopes of the 
Whitecow soil can produce about 55 cubic feet, or 160 
board feet, of Douglas-fir and 45 cubic feet, or 130 board 
feet (Scribner rule), of ponderosa pine per acre per year. 
Potential production is estimated for an even-aged, fully 
stocked stand of trees. 
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On the Whitecow soil, the hazard of erosion is 
moderate, equipment limitations are moderate, plant 
competition is severe, and the hazard of windthrow is 
slight. Seedling mortality is severe on south-facing 
slopes and moderate on north-facing slopes. 

The main limitations of the Whitecow soil for 
management of timber are steepness of slope and 
moderate available water capacity. Steepness of slope 
restricts the kind of equipment that can be used and 
makes its operation difficult. Competition from understory 
vegetation and moderate available water capacity make 
establishment of tree seedlings difficult. Reducing plant 
competition helps in establishing seedlings. Maintaining 
adequate plant cover on disturbed areas and using 
sediment filter strips of undisturbed vegetation along 
streams reduce soil erosion and problems of water 
quality. 

The soils in this unit are poorly suited to homesite 
development because of the steepness of slope. 

This map unit is in capability subclass Vile, 
nonirrigated. The Tibs soil is in woodland suitability group 
5012. The Whitecow soil is in woodland suitability group 
6r4 on south-facing slopes and group 6r2 on north-facing 
slopes. 


237—Tibs-Widen-Mocmont complex, 15 to 45 
percent slopes. This map unit is on uplands, foot 
_ Slopes, and mountainsides in the southern part of the 

county. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 4,200 to 5,300 feet. The average annual 
precipitation is about 20 inches, the average annual air 
temperature is about 42 degrees F, and the average 
frost-free period is about 100 days. 

This unit is about 40 percent Tibs clay loam, 30 
percent Widen clay loam, 15 percent Mocmont very 
flaggy sandy loam in north-facing areas, and 10 percent 
Mocmont very flaggy sandy loam in south-facing areas. 
The Tibs soil is on uplands and foot slopes. The Widen 
and Mocmont soils are on mountainsides. 

Included in this unit are small areas of shallow Castner 
soils on ridges and moderately deep Timberg soils in 
convex areas that support grassland vegetation. Included 
areas make up about 5 percent of the total acreage. 

The Tibs soil is deep and well drained. It formed in 
colluvium and alluvium derived dominantly from shale 
and limestone. Typically, the surface is covered by a mat 
of forest litter of undecomposed and decomposed 
needles, twigs, and cones about 1 inch thick. The 
surface layer is reddish brown clay loam about 6 inches 
thick. The underlying material to a depth of 60 inches or 
more is reddish brown and red very cobbly clay. 

Permeability of the Tibs soil is slow. Available water 
capacity is low to moderate. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is 60 inches or more. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 
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The Widen soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
semiconsolidated siltstone. Typically, the surface is 
covered by a mat of conifer forest litter and humus about 
2 inches thick. The surface layer is dark gray loam about 
1 inch thick. The next layer is pinkish gray clay loam 
about 3 inches thick. The subsoil is pale olive silty clay 
about 8 inches thick. The substratum is light olive gray 
silty clay about 24 inches thick. Pale yellow 
semiconsolidated siltstone is at a depth of about 36 
inches. Depth to siltstone ranges from 20 to 40 inches. 

Permeability of the Widen soil is slow. Available water 
capacity is low to moderate. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is 60 inches or more. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

The Mocmont soil is deep and well drained. It formed 
in alluvium, colluvium, and residuum derived dominantly 
from sandstone. Typically, the surface is covered by a 
mat of forest litter of undecomposed and decomposed 
needles, twigs, and cones about 2 inches thick. The 
surface layer is very pale brown very flaggy sandy loam 
about 6 inches thick. The next layer is pinkish gray very 
flaggy sandy loam about 8 inches thick. The upper 20 
inches of the subsoil is brown very flaggy sandy clay 
loam, and the lower part to a depth of 60 inches or more 
is light gray very flaggy sandy loam. 

Permeability of the Mocmont soil is moderately rapid. 
Available water capacity is very low to low. Effective 
rooting depth is 60 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is high. The hazard of soil blowing is 
moderate. 

Most areas of the soils in this unit are used as 
rangeland. A few areas are used as woodland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The Tibs, Widen, and Mocmont soils are forested. 
They are suited to livestock grazing. The potential native 
understory vegetation on the Tibs soil is dominated by 
common juniper, russet buffaloberry, Oregon-grape, 
common snowberry, white spirea, pinegrass, and Woods 
rose. The understory provides moderate amounts of 
forage for livestock. 

The Tibs soil is suited to the production of ponderosa 
pine and Douglas-fir. The site index is about 58 for 
ponderosa pine and 35 for Douglas-fir. At the 
culmination of the mean annual increment (CMAI), the 
Tibs soil can produce about 45 cubic feet, or 120 board 
feet, of ponderosa pine and 45 cubic feet, or 130 board 
feet (Scribner rule), of Douglas-fir per acre per year. 
Potential production is estimated for an even-aged, fully 
stocked stand of trees. 
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Seedling mortality is moderate, plant competition is 
moderate, and the hazard of windthrow is slight. Where 
slopes are 15 to 25 percent, the hazard of erosion and 
equipment limitations are moderate. Where slopes are 
25 to 45 percent, the hazard of erosion and equipment 
limitations are severe. 

The main limitations of the Tibs soil for management 
of timber are slow permeability, steepness of slope, soil 
texture, and low soil strength. Slow permeability and 
steepness of slope increase the hazard of erosion. 
Maintaining adequate plant cover on disturbed areas and 
using sediment filter strips of undisturbed vegetation 
along streams reduce soil erosion and problems of water 
quality. The cobbly clay loam texture of the surface layer 
limits the use of equipment. 

The Tibs soil has low strength when wet, which results 
in poor trafficability and soil compaction if heavy 
equipment is used to yard logs. Operating equipment 
when the soil is dry or frozen overcomes these 
limitations. Reduction of plant competition helps in 
establishing seedlings. 

The potential native understory vegetation on the 
Widen soil is dominated by common snowberry, 
Columbia needlegrass, Idaho fescue, blue wildrye, 
Oregon-grape, Woods rose, common juniper, black 
hawthorn, russet buffaloberry, bluebunch wheatgrass, 
and northern bedstraw. The understory provides 
moderate amounts of forage for livestock. 

The Widen soil is suited to the production of 
ponderosa pine and Douglas-fir. The site index is about 
60 for ponderosa pine and 30 for Douglas-fir. At the 
culmination of the mean annual increment (CMAI), the 
Widen soil can produce about 45 cubic feet, or 130 
board feet, of ponderosa pine and 35 cubic feet, or 100 
board feet (Scribner rule), of Douglas-fir per acre per 
year. Potential production is estimated for an even-aged, 
fully stocked stand of trees. 

Seedling mortality is moderate, plant competition is 
moderate, and the hazard of windthrow is moderate. 
Where slopes are 15 to 25 percent, the hazard of 
erosion and equipment limitations are moderate. Where 
slopes are 25 to 45 percent, the hazard of erosion and 
equipment limitations are severe. 

The main limitations of the Widen soil for management 
of timber are slow permeability, soil texture, and low soil 
strength. Slow permeability and steepness of slope 
increase the hazard of erosion. Maintaining adequate 
plant cover on disturbed areas and using sediment filter 
strips of undisturbed vegetation along streams reduce 
soil erosion and problems of water quality. The clay loam 
texture of the surface layer limits the use of equipment. 

The Widen soil has low strength when wet, which 
results in poor trafficability and in soil compaction if 
heavy equipment is used to yard logs. Operating 
equipment when the soil is dry or frozen overcomes 
these limitations. Reduction of plant competition helps in 
establishing seedlings. 
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The potential native understory vegetation on the 
north-facing slopes of the Mocmont soil is dominated by 
kinnikinnick, common juniper, white spirea, pinegrass, 
russet buffaloberry, Idaho fescue, arrowleaf balsamroot, 
Oregon-grape, western meadowrue, and heartleaf arnica. 
The understory provides moderate amounts of forage for 
livestock. 

The north-facing slopes of the Mocmont soil are suited 
to the production of ponderosa pine and Douglas-fir. The 
site index is about 65 for ponderosa pine and 38 for 
Douglas-fir. At the culmination of the mean annual 
increment (CMAI), the north-facing slopes of the 
Mocmont soil can produce about 50 cubic feet, or 150 
board feet, of ponderosa pine and 50 cubic feet, or 150 
board feet (Scribner rule), of Douglas-fir per acre per 
year. Potential production is estimated for an even-aged, 
fully stocked stand of trees. 

Seedling mortality is moderate, plant competition is 
severe, and the hazard of windthrow is slight. Where 
slopes are 15 to 25 percent, the hazard of erosion and 
equipment limitations are slight. Where slopes are 25 to 
45 percent, the hazard of erosion and equipment 
limitations are moderate. 

The potential native understory vegetation on the 
south-facing slopes of the Mocmont soil is dominated by 
arrowleaf balsamroot, common snowberry, common 
chokecherry, Saskatoon serviceberry, Idaho fescue, 
Columbia needlegrass, bluebunch wheatgrass, western 
yarrow, and sedge. The understory provides moderate 
amounts of forage for livestock. 

The south-facing slopes of the Mocmont soil are 
suited to the production of ponderosa pine. The site 
index is about 50. At the culmination of the mean annual 
increment (CMAI), the south-facing slopes of the 
Mocmont soil can produce about 35 cubic feet, or 90 
board feet (Scribner rule), of ponderosa pine per acre 
per year. Potential production is estimated for an even- 
aged, fully stocked stand of trees. 

Seedling mortality is severe, plant competition is 
severe, and the hazard of windthrow is slight. Where 
slopes are 15 to 25 percent, the hazard of erosion and 
equipment limitations are slight. Where slopes are 25 to 
45 percent, the hazard of erosion and equipment 
limitations are moderate. 

The main limitations of the Mocmont soil for 
management of timber are steepness of slope and very 
low to low available water capacity. Where slopes are 25 
to 45 percent, maintaining adequate plant cover on 
disturbed areas and using sediment filter strips of 
undisturbed vegetation along streams reduce soil erosion 
and problems of water quality. Competition of understory 
vegetation and very low to low available water capacity 
make establishment of tree seedlings difficult. Reduction 
of plant competition helps in establishing seedlings. 

The main limitations for homesite development on the 
Tibs and Widen soils are slow permeability, slope, 
moderate depth to shale in the Widen soil, shrink-swell 
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potential, content of rock fragments in the Tibs soil, and 
low soil strength. The soils are severely limited for septic 
tank absorption fields because of slow permeability, 
slope, and moderate depth to shale in the Widen soil. 
Cuts to level building sites can expose shale in the 
Widen soil. Shrinking and swelling and low soil strength 
can damage roadbeds and road surfaces. Adequate 
drainage and the use of suitable fill material that is 
properly compacted can overcome these limitations. In 
the construction of basements or foundations for 
dwellings, the shrink-swell potential can be overcome by 
backfilling excavations with suitable material that has low 
shrink-swell potential. Removal of pebbles and cobbles 
in disturbed areas is needed for best results when 
landscaping, particularly in areas used for lawns. 

The main limitations for homesite development on the 
Mocmont soil are slope and content of rock fragments. 
Slope is a concern in installing septic tank absorption 
fields. Absorption lines should be installed on the 
contour. Removal of pebbles and cobbles in disturbed 
areas is needed for best results when landscaping, 
particularly in areas used for lawns. 

This map unit is in capability subclass Vile, 
nonirrigated. The Tibs soil is in woodland suitability group 
5c10 where slopes are 15 to 25 percent and group 5c4 
where slopes are 25 to 45 percent. The Widen soil is in 
woodland suitability group 5c2 where slopes are 15 to 25 
percent and group 5c4 where slopes are 25 to 45 
percent. The north-facing slopes of the Mocmont soil are 
in woodland suitability group 5o2 where slopes are 15 to 
25 percent and group 5r14 where slopes are 25 to 45 
percent; and the south-facing slopes are in group 6o8 
where slopes are 15 to 25 percent and group 6r6 where 
slopes are 25 to 45 percent. 


238—Tigeron very gravelly loam, 15 to 60 percent 
slopes. This deep, well drained soil is on uplands in the 
central part of the county. It formed in colluvium and 
alluvium derived dominantly from igneous rock. Slopes 
commonly are more than 1,000 feet long. Elevation is 
4,600 to 6,500 feet. The average annual precipitation is 
about 22 inches, the average annual air temperature is 
about 40 degrees F, and the average frost-free period is 
about 70 days. 

Included in this unit are small areas of deep Libeg 
soils in areas of grassland and small areas of shallow 
soils overlying igneous rock on ridgetops. 

Typically, the surface of this Tigeron soil is covered by 
a mat of forest litter of undecomposed and decomposed 
needles, twigs, cones, and leaves about 2 1/2 inches 
thick. The surface layer is light gray very gravelly loam 
about 15 inches thick. The subsoil to a depth of 60 
inches or more is pale brown extremely gravelly clay 
loam and extremely gravelly loam. 

Permeability is moderate. Available water capacity is 
very low to low. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
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is under native vegetation is 60 inches or more. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is moderate. 

Most areas of this soil are used as rangeland. À few 
areas are used as woodland. 

This soil is poorly suited to cultivated crops and to hay 
and pasture because of steepness of slope and rough 
topography. 

This soil is forested. It is suited to livestock grazing. 
The potential native understory vegetation is dominated 
by common juniper, white spirea, Woods rose, pinegrass, 
twinflower, Oregon-grape, tufted hairgrass, 
gooseberryleaf alumroot, raceme pussytoes, and 
heartleaf arnica. The understory provides moderate 
amounts of forage for livestock. Slopes of 45 to 60 
percent adversely affect the distribution and 
management of livestock. 

This soil is suited to the production of Douglas-fir and 
lodgepole pine. The site index is about 36 for Douglas-fir 
and 47 for lodgepole pine. At the culmination of the 
mean annual increment (CMAI), the soil can produce 
about 45 cubic feet, or 140 board feet, of Douglas-fir and 
35 cubic feet, or 110 board feet (Scribner rule), of 
lodgepole pine per acre per year. Potential production is 
estimated for an even-aged, fully stocked stand of trees. 

Seedling mortality is moderate, plant competition is 
severe, and the hazard of windthrow is moderate. Where 
slopes are 15 to 30 percent, the hazard of erosion and 
equipment limitations are slight. Where slopes are 30 to 
60 percent, the hazard of erosion and equipment 
limitations are moderate. 

The main limitations of this soil for management of 
timber are steepness of slope and very low to low 
available water capacity. Slopes of 30 to 60 percent 
restrict the kind of equipment that can be used and 
make its operation difficult. Competition from understory 
vegetation and very low to low available water capacity 
make establishment of tree seedlings difficult. In some 
areas this soil supports dense stands of trees. The large 
number of trees in these areas restricts development of 
plant roots and results in trees being subject to 
windthrow. Maintaining small openings and thinning over 
a period of several years reduce windthrow. Maintaining 
adequate plant cover on disturbed areas and using 
sediment filter strips of undisturbed vegetation along 
streams reduce soil erosion and problems of water 
quality. 

This soil is poorly suited to homesite development 
because of the steepness of slope. 

This map unit is in capability subclass Vile, 
nonirrigated. This Tigeron soil is in woodland suitability 
group 603 where slopes are 15 to 30 percent and group 
6r3 where slopes are 30 to 60 percent. 


239—Timberg clay, 2 to 8 percent slopes. This 
moderately deep, well drained soil is on uplands in the 
south-central part of the county. It formed in residuum 


216 


derived dominantly from semiconsolidated shale 
interbedded with sandstone. Slopes commonly are 250 
to 1,000 feet long. Elevation is 3,900 to 4,800 feet. The 
average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

Typically, the surface layer of this Timberg soil is 
reddish brown clay about 6 inches thick. The subsoil is 
reddish brown and brown silty clay about 19 inches 
thick. The substratum is dark yellowish brown silty clay 
about 12 inches thick. Dark yellowish brown shale is at a 
depth of about 37 inches. Depth to shale ranges from 20 
to 40 inches. 

Permeability is slow. Available water capacity is low to 
moderate. Effective rooting depth is 20 to 40 inches. The 
average annual wetting depth where this soil is under 
native vegetation is 20 to 26 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is high. 

This soil is used primarily for nonirrigated crops, mainly 
wheat, barley, oats, alfalfa, and grass for hay and 
pasture. It is also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the low to moderate available water 
capacity and the hazards of soil blowing and water 
erosion. Minimum tillage, contour cultivation, grassed 
waterways, stripcropping, and growing sod crops. such as 
hay and pasture help to control soil blowing and water 
erosion. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,300 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,700 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is suited to windbreaks, but the low to 
moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian elm, ponderosa pine, and Rocky 
Mountain juniper. Suitable shrubs are Siberian peashrub, 
western sandcherry, and skunkbush sumac. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
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seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
soil are slow permeability, moderate depth to shale, 
shrink-swell potential, and low soil strength. The soil is 
severely limited for septic tank absorption fields because 
of the slow permeability and moderate depth to shale. 
Cuts to level building sites can expose shale. Shrinking 
and swelling and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


240—Timberg-Castner complex, 2 to 8 percent 
slopes. This map unit is on uplands in the southern part 
of the county. Slopes commonly are 250 to 1,000 feet 
long. Elevation is 3,900 to 4,800 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

This unit is about 50 percent Timberg clay loam and 
40 percent Castner channery loam. The Timberg soil is 
on plane side slopes, and the Castner soil is in convex 
areas. 

included in this unit are small areas of moderately 
deep Hibar soils on plane side slopes and small areas of 
Castner loam. Included areas make up about 10 percent 
of the total acreage. 

The Timberg soil is moderately deep and well drained. 
It formed in residuum derived dominantly from 
semiconsolidated shale interbedded with sandstone. 
Typically, the surface layer is reddish brown clay loam 
about 6 inches thick. The subsoil is reddish brown and 
brown silty clay about 19 inches thick. The substratum is 
dark yellowish brown silty clay about 12 inches thick. 
Dark yellowish brown shale is at a depth of about 37 
inches. Depth to shale ranges from 20 to 40 inches. 

Permeability of the Timberg soil is slow. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
26 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is high. 

The Castner soil is shallow and weil drained. It formed 
in residuum derived dominantly from fractured hard 
sandstone. Typically, the surface layer is grayish brown 
channery loam about 7 inches thick. The underlying 
material is pale brown very channery loam about 7 
inches thick. Light gray sandstone is at a depth of about 
14 inches. Depth to sandstone ranges from 10 to 20 
inches. 
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Permeability of the Castner soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is moderate. 

The soils in this unit are used mainly for hay and 
pasture and for nonirrigated crops such as wheat, barley, 
and oats. They are also used as rangeland. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the very low available water capacity of 
the Castner soil and by the hazards of soil blowing and 
water erosion. Crops that are tolerant of drought are 
most suitable because the available moisture is not 
adequate for good growth of most other crops. Minimum 
tillage, contour cultivation, grassed waterways, 
stripcropping, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 

The potential plant community on the Timberg soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and Idaho fescue. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
plains reedgrass, Sandberg bluegrass, and blue grama 
increases. If excessive grazing continues, plants such as 
broom snakeweed, Kentucky bluegrass, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 2,300 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,700 pounds in years of below-normal precipitation. 

The potential plant community on the Castner soil is 
mainly rough fescue, bluebunch wheatgrass, plains 
muhly, and green needlegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, blue 
grama, needleandthread, and prairie junegrass 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, clubmoss, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 1,200 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Timberg soil is suited to windbreaks, but the low 
to moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian elm, ponderosa pine, and Rocky 
Mountain juniper. Suitable shrubs are Siberian peashrub, 
western sandcherry, and skunkbush sumac. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
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seedlings. Planting on the contour helps to conserve 
moisture. 
The Castner soil is poorly suited to windbreaks. It is 
limited mainly by the very low available water capacity. 
The main limitations for homesite development on the 
Timberg soil are slow permeability, moderate depth to 
shale, shrink-swell potential, and low soil strength. The 
soil is severely limited for septic tank absorption fields 
because of the slow permeability and moderate depth to 
shale. Cuts to level building sites can expose shale. 
Shrinking and swelling and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 
The main limitations for homesite development on the 
Castner soil are shallow depth to sandstone, potential 
frost action, and content of rock fragments. The soil is 
severely limited for septic tank absorption fields because 
of the shallow depth to sandstone. Cuts to level building 
Sites can expose sandstone. Frost action can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome this limitation. Removal of pebbles and 
cobbles in disturbed areas is needed for best results 
when landscaping, particularly in areas used for lawns. 
This map unit is in capability subclass IVe, 
nonirrigated. The Timberg soil is in Clayey range site, 15- 
to 19-inch precipitation zone, and the Castner soil is in 
Shallow range site, 15- to 19-inch precipitation zone. 


241—Timberg-Castner complex, 8 to 15 percent 
slopes. This map unit is on uplands in the southern part 
of the county. Slopes commonly are 250 to 1,000 feet 
long. Elevation is 3,900 to 4,800 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

This unit is about 45 percent Timberg clay loam and 
40 percent Castner channery loam. The Timberg soil is 
on plane side slopes, and the Castner soil is on ridges. 

Included in this unit are a few small areas of Castner 
loam and Castner stony loam. Included areas make up 
about 15 percent of the total acreage. 

The Timberg soil is moderately deep and well drained. 
It formed in residuum derived dominantly from 
semiconsolidated shale interbedded with sandstone. 
Typically, the surface layer is reddish brown clay loam 
about 6 inches thick. The subsoil is reddish brown and 
brown silty clay about 19 inches thick. The substratum is 
dark yellowish brown silty clay about 12 inches thick. 
Dark yellowish brown shale is at a depth of about 37 
inches. Depth to shale ranges from 20 to 40 inches. 

Permeability of the Timberg soil is slow. Available 
water capacity is low to moderate. Effective rooting 
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depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
26 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is high. 

The Castner soil is shallow and well drained. It formed 
in residuum derived dominantly from fractured hard 
sandstone. Typically, the surface layer is grayish brown 
channery loam about 7 inches thick. The underlying 
material is pale brown very channery loam about 7 
inches thick. Light gray sandstone is at a depth of about 
14 inches. Depth to sandstone ranges from 10 to 20 
inches. 

Permeability of the Castner soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is medium, and the hazard of water erosion is 
high. The hazard of soil blowing is moderate. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of rough topography and 
shallow depth to sandstone in the Castner soil. 

The potential plant community on the Timberg soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and Idaho fescue. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
plains reedgrass, Sandberg bluegrass, and blue grama 
increases. If excessive grazing continues, plants such as 
broom snakeweed, Kentucky bluegrass, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 2,300 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,700 pounds in years of below-normal precipitation. 

The potential plant community on the Castner soil is 
mainly rough fescue, bluebunch wheatgrass, plains 
muhly, and green needlegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, blue 
grama, needleandthread, and prairie junegrass 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, clubmoss, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 1,200 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Timberg soil is suited to windbreaks, but the low 
to moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian elm, ponderosa pine, and Rocky 
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Mountain juniper. Suitable shrubs are Siberian peashrub, 
western sandcherry, and skunkbush sumac. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. Planting on the contour conserves moisture. 
The Castner soil is poorly suited to windbreaks. It is 
limited mainly by the very low available water capacity. 
The main limitations for homesite development on the 
Timberg soil are slow permeability, moderate depth to 
shale, shrink-swell potential, and low soil strength. The 
soil is severely limited for septic tank absorption fields 
because of the slow permeability and moderate depth to 
shale. Cuts to level building sites can expose shale. 
Shrinking and swelling and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 
The main limitations for homesite development on the 
Castner soil are shallow depth to sandstone, potential 
frost action, and content of rock fragments. The soil is 
severely limited for septic tank absorption fields because 
of the shallow depth to sandstone. Cuts to level building 
sites can expose sandstone. Frost action can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome this limitation. Removal of pebbles and 
cobbles in disturbed areas is needed for best results 
when landscaping, particularly in areas used for lawns. 
This map unit is in capability subclass Vle, 
nonirrigated. The Timberg soil is in Clayey range site, 15- 
to 19-inch precipitation zone, and the Castner soil is in 
Shallow range site, 15- to 19-inch precipitation zone. 


242—Timberg-Castner complex, 15 to 45 percent 
slopes. This map unit is on uplands in the southern part 
of the county. Slopes commonly are 250 to 1,000 feet 
long. Elevation is 3,900 to 4,800 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

This unit is about 50 percent Timberg clay loam and 
25 percent Castner stony loam. The Timberg soil is on 
plane side slopes, and the Castner soil is on ridges. 

Included in this unit are small areas of deep Bitton, 
Fergus, and Twin Creek soils on foot slopes and fans; 
Timberg silty.clay; and Rock outcrop in the form of 
ledges. Included areas make up about 25 percent of the 
total acreage. 

The Timberg soil is moderately deep and well drained. 
It formed in residuum derived dominantly from 
semiconsolidated shale interbedded with sandstone. 
Typically, the surface layer is reddish brown clay loam 
about 6 inches thick. The subsoil is reddish brown and 
brown silty clay about 19 inches thick. The substratum is 


Fergus County, Montana 


dark yellowish brown silty clay about 12 inches thick. 
Dark yellowish brown shale is at a depth of about 37 
inches. Depth to shale ranges from 20 to 40 inches. 

Permeability of the Timberg soil is slow. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
26 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is high. 

The Castner soil is shallow and well drained. It formed 
in residuum derived dominantly from fractured hard 
sandstone. Typically, the surface layer is grayish brown 
stony loam about 7 inches thick. The underlying material 
is pale brown very channery loam about 7 inches thick. 
Light gray sandstone is at a depth of about 14 inches. 
Depth to sandstone ranges from 10 to 20 inches. 

Permeability of the Castner soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Timberg soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and Idaho fescue. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
plains reedgrass, Sandberg bluegrass, and blue grama 
increases. If excessive grazing continues, plants such as 
broom snakeweed, Kentucky bluegrass, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 2,300 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,700 pounds in years of below-normal precipitation. 

The potential plant community on the Castner soil is 
mainly rough fescue, bluebunch wheatgrass, plains 
muhly, and green needlegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, blue 
grama, needleandthread, and prairie junegrass 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, clubmoss, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 1,200 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

The suface layer of these soils is susceptible to water 
erosion and soil blowing if it is disturbed or if the range is 
overgrazed. The soils are not suited to mechanical 
treatment because of steepness of slope and rough 
topography. 

These soils are not suited to windbreaks. They are 
limited mainly by slope. 
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The main limitations for homesite development on the 
Timberg soil are slow permeability, slope, moderate 
depth to shale, shrink-swell potential, and low soil 
strength. The soil is severely limited for septic tank 
absorption fields because of slope, slow permeability, 
and moderate depth to shale. Cuts to level building sites 
can expose shale. Shrinking and swelling and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

The main limitations for homesite development on the 
Castner soil are slope, shallow depth to sandstone, 
potential frost action, and content of rock fragments. The 
soil is severely limited for septic tank absorption fields 
because of slope and shallow depth to sandstone. Cuts 
to level building sites can expose sandstone. Frost 
action can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome this limitation. 
Removal of pebbles and cobbles in disturbed areas is 
needed for best results when landscaping, particularly in 
areas used for lawns. 

This map unit is in capability subclass Vile, 
nonirrigated. The Timberg soil is in Clayey range site, 15- 
to 19-inch precipitation zone, and the Castner soil is in 
Shallow range site, 15- to 19-inch precipitation zone. 


243—Tomty complex, 4 to 25 percent slopes. This 
map unit is on foot slopes in the southern part of the 
county. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 4,600 to 5,500 feet. The average annual 
precipitation is about 22 inches, the average annual air 
temperature is about 42 degrees F, and the average 
frost-free period is about 100 days. 

This unit is about 50 percent Tomty silty clay and 30 
percent Tomty silty clay loam. 

Included in this unit are small areas of soils that are 
similar to these Tomty soils but are 40 to 60 inches deep 
over shale. Also included are small areas of moderately 
deep Castle soils and deep Lipke soils. Included areas 
make up about 20 percent of the total acreage. 

The Tomty silty clay is deep and somewhat poorly 
drained. It formed in colluvium and alluvium derived 
dominantly from shale. Typically, the surface layer is 
black silty clay about 6 inches thick. The upper 12 
inches of the subsoil is very dark gray and dark gray silty 
clay and clay, and the lower 12 inches is light gray silty 
clay. The upper 10 inches of the substratum is gray clay, 
and the lower part to a depth of 60 inches or more is 
gray and light gray silty clay. 

The Tomty silty clay loam is deep and somewhat 
poorly drained. It formed in colluvium and alluvium 
derived dominantly from shale. Typically, the surface 
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layer is black silty clay about 6 inches thick. The upper 

12 inches of the subsoil is very dark gray and dark gray 
silty clay loam and clay, and the lower 12 inches is light 
gray silty clay. The upper 10 inches of the substratum is 
gray clay, and the lower part to a depth of 60 inches or 
more is gray and light gray silty clay. 

Permeability of the Tomty soils is very slow. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is 60 inches or more. 
A seasonal high water table is at a depth of 18 to 36 
inches in spring and early in summer. Runoff is medium 
to rapid, and the hazard of water erosion is moderate to 
high. The hazard of soil blowing is slight. 

The soils in this unit are used as rangeland. They are 
also used as woodland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of wetness and steepness of 
slope. 

The Tomty soils are forested. They are suited to 
livestock grazing. The potential native understory 
vegetation is dominated by blue wildrye, Saskatoon 
serviceberry, Scouler silene, mountain sweetroot, lupine, 
northern bedstraw, sweetscented bedstraw, Oregon- 
grape, heartleaf arnica, russet buffaloberry, white spirea, 
common snowberry, shrubby cinquefoil, and black 
hawthorn. The understory provides large amounts of 
forage for livestock. 

The Tomty soils are suited to the production of 
quaking aspen. The site index is about 55. At the 
culmination of the mean annual increment (CMAI), the 
Tomty soils can produce about 35 cubic feet, or 40 
board feet (Scribner rule), of quaking aspen per acre per 
year. Potential production is estimated for an even-aged, 
fully stocked stand of trees. 

Seedling mortality is slight, plant competition is 
moderate, and the hazard of windthrow is slight. Where 
slopes are 4 to 15 percent, the hazard of erosion and 
equipment limitations are moderate. Where slopes are 
15 to 25 percent, the hazard of erosion and equipment 
limitations are severe. 

The main limitations of the Tomty soil for management 
of timber are the seasonal high water table, steepness of 
slope, soil texture, and low soil strength. The silty clay 
and silty clay loam texture of the surface layer limits the 
use of equipment. The soils have iow strength when wet, 
which results in poor trafficability and in soil compaction 
if heavy equipment is used to yard logs. Operating 
equipment when the soils are dry or frozen overcomes 
these limitations. Maintaining adequate plant cover on 
disturbed areas and using sediment filter strips of 
undisturbed vegetation along streams reduce soil erosion 
and problems of water quality. Reduction of plant 
competition helps in establishing seedlings. 

The soils in this unit are poorly suited to homesite 
development because of the seasonal high water table, 
wetness, shrink-swell potential, and low soil strength. 
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This map unit is in capability subclass Vle, 
nonirrigated. The Tomty soils are in woodland suitability 
group 4w101 where slopes are 4 to 15 percent and 
group 4w103 where slopes are 15 to 25 percent. 


244—Tomty-Delette complex, 8 to 25 percent 
slopes. This map unit is on fans and foot slopes in the 
southern part of the county. Slopes commonly are more 
than 1,000 feet long. Elevation is 4,600 to 5,500 feet. 
The average annual! precipitation is about 22 inches, the 
average annual air temperature is about 42 degrees F, 
and the average frost-free period is about 100 days. 

This unit is about 40 percent Tomty silty clay loam and 
35 percent Delette loam. The Tomty soil is on foot 
slopes below areas of the Delette soil. 

Included in this unit are small areas of soils that are 
similar to the Tomty and Delette soils but are underlain 
by shale at a depth of 20 to 60 inches. Also included are 
small areas of moderately deep Teton and Kildor soils at 
higher elevations. Included areas make up about 25 
percent of the total acreage. 

The Tomty soil is deep and somewhat poorly drained. 
It formed in colluvium and alluvium derived dominantly 
from shale. Typically, the surface layer is black silty clay 
loam about 6 inches thick. The upper 12 inches of the 
subsoil is very dark gray and dark gray silty clay and 
clay, and the lower 12 inches is light gray silty clay. The 
upper 10 inches of the substratum is gray clay, and the 
lower part to a depth of 60 inches or more is gray and 
light gray silty clay. 

Permeability of the Tomty soil is very slow. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 60 inches or 
more. A seasonal high water table is at a depth of 18 to 
36 inches in spring and early in summer. Runoff is 
medium to rapid, and the hazard of water erosion is 
moderate to high. The hazard of soil blowing is slight. 

The Delette soil is deep and moderately well drained. 
It formed in alluvium and colluvium derived dominantly 
from sandstone. Typically, the surface is covered by a 
mat of forest litter of leaves, twigs, and partially 
decomposed organic matter about 1 1/2 inches thick. 
The surface layer is very dark gray loam about 5 inches 
thick. The next layer is dark brown and brown loam 
about 45 inches thick. The subsoil and clay loam to a 
depth of 60 inches or more is pinkish gray loam. 

Permeability of the Delette soil is moderate to a depth 
of about 50 inches and slow below this depth. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is 60 inches or more. 
A seasonal high water table is at a depth of 42 to 60 
inches in spring and early in summer. Runoff is medium 
to rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is moderate. 
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The soils in this unit are used as rangeland. They are 
also used as woodland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of wetness and steepness of 
slope. 

The Tomty and Delette soils are forested. They are 
suited to livestock grazing. The potential native 
understory vegetation on the Tomty soil is dominated by 
blue wildrye, Saskatoon serviceberry, Scouler silene, 
mountain sweetroot, lupine, northern bedstraw, 
sweetscented bedstraw, Oregon-grape, heartleaf arnica, 
russet buffaloberry, white spirea, common snowberry, 
shrubby cinquefoil, and black hawthorn. The understory 
provides high amounts of forage for livestock. 

The Tomty soil is suited to the production of quaking 
aspen. The site index is about 55. At the culmination of 
the mean annual increment (ΟΜΑΙ), the Tomty soil can 
produce about 35 cubic feet, or 40 board feet (Scribner 
rule), of quaking aspen per acre per year. Potential 
production is estimated for an even-aged, fully stocked 
stand of trees. 

Seedling mortality is slight, plant competition is 
moderate, and the hazard of windthrow is slight. Where 
slopes are 8 to 15 percent, the hazard of erosion and 
equipment limitations are moderate. Where slopes are 
15 to 25 percent, the hazard of erosion and equipment 
limitations are severe. 

The main limitations of the Tomty soil for management 
of timber are the seasonal high water table, steepness of 
slope, soil texture, and low soil strength. The silty clay 
loam texture of the surface layer limits the use of 
equipment. The soil has low strength when wet, which 
results in poor trafficability and in soil compaction if 
heavy equipment is used to yard logs. Operating 
equipment when the soil is dry or frozen overcomes 
these limitations. Maintaining adequate plant cover on 
disturbed areas and using sediment filter strips of 
undisturbed vegetation along streams reduce soil erosion 
and problems of water quality. Reduction of plant 
competition helps in establishing seedlings. 

The potential native understory vegetation on the 
Delette soil is dominated by mountain brome, common 
snowberry, Oregon-grape, violet, common chokecherry, 
Woods rose, Saskatoon serviceberry, western 
meadowrue, blue wildrye, black hawthorn, russet 
buffaloberry, and mountain maple. The understory 
provides large amounts of forage for livestock. 

The Delette soil is suited to the production of quaking 
aspen. The site index is about 47. At the culmination of 
the mean annual increment (ΟΜΑΙ), the Delette soil can 
produce about 30 cubic feet, or 30 board feet (Scribner 
rule), of quaking aspen per acre per year. Potential 
production is estimated for an even-aged, fully stocked 
stand of trees. 

Seedling mortality is slight, plant competition is 
moderate, and the hazard of windthrow is slight. Where 
slopes are 8 to 15 percent, the hazard of erosion and 


221 


equipment limitations are moderate. Where slopes are 
15 to 25 percent, the hazard of erosion and equipment 
limitations are severe. 

The main limitations of the Delette soil for 
management of timber are the seasonal high water table 
and steepness of slope. Maintaining adequate plant 
cover on disturbed areas and using sediment filter strips 
of undisturbed vegetation along streams reduce soil 
erosion and problems of water quality. Reduction of 
plant competition helps in establishing seedlings. 

The soils in this unit are poorly suited to homesite 
development because of the seasonal high water table, 
wetness, and slope. 

This map unit is in capability subclass Vle, 
nonirrigated. The Tomty soil is in woodland suitability 
group 4w101 where slopes are 8 to 15 percent and 
group 4w103 where slopes are 15 to 25 percent. The 
Delette soil is in woodland suitability group 4w105 where 
slopes are 8 to 15 percent and group 4w107 where 
slopes are 15 to 25 percent. 


245—Turner loam, 0 to 2 percent slopes. This deep, 
well drained soil is on terraces in the central part of the 
county. It formed in alluvium derived from mixed rock 
sources. Slopes commonly are more than 1,000 feet 
long. Elevation is 3,600 to 4,000 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

Included in this unit are small areas of soils that are 
similar to this Turner soil but are 15 to 20 inches deep 
over sand and gravel and are in convex areas. Also 
included are small areas of deep Farnuf soils in swales. 

Typically, the surface layer of this Turner soil is dark 
grayish brown loam about 6 inches thick. The upper 9 
inches of the subsoil is brown clay loam, and the lower 
11 inches is pale brown loam. The upper 4 inches of the 
substratum is brown very gravelly loam, and the lower 
part to a depth of 60 inches or more is brown extremely 
gravelly sand. 

Permeability is moderate to a depth of about 26 inches 
and rapid below this depth. Available water capacity is 
low to moderate. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 30 inches. Runoff is 
slow, and the hazard of water erosion is slight. The 
hazard of soil blowing is moderate. 

This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the low to moderate available water 
capacity, limited precipitation, and the hazard of soil 
blowing. Crops that are tolerant of drought are most 
suitable because the available moisture is not adequate 
for good growth of most other crops. Suitable practices 
for controlling soil blowing are stripcropping, tall grass 
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barriers, field windbreaks, minimum tillage, stubble-mulch 
tillage, and growing sod crops such as hay and pasture. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and needleandthread. If the range is 
excessively grazed, the proportion of some of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, Sandberg bluegrass, and 
blue grama increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, clubmoss, 
and perennial weeds may invade. The potential plant 
community produces about 1,600 pounds of air-dry 
vegetation in years of above-normal precipitation and 
800 pounds in years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

This soil is suited to windbreaks, but the low to 
moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian elm, ponderosa pine, and Rocky 
Mountain juniper. Suitable shrubs are Siberian peashrub, 
western sandcherry, and skunkbush sumac. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on this 
soil are shrink-swell potential, potential frost action, and 
low soil strength. These limitations can be overcome by 
excavating to the very gravelly substratum. 

This map unit is in capability subclass llls, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


246—Twin Creek loam, 2 to 8 percent slopes. This 
deep, well drained soil is on terraces and fans in the 
central and southern parts of the county. It formed in 
alluvium derived dominantly from sandstone. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 3,500 
to 4,700 feet. The average annual precipitation is about 
16 inches, the average annual air temperature is about 
43 degrees F, and the average frost-free period is about 
120 days. 

Included in this unit are small areas of deep Fergus 
soils on the lower parts of fans and in swales. 

Typically, the surface layer of this Twin Creek soil is 
brown loam about 7 inches thick. The subsoil is brown 
and reddish brown loam about 22 inches thick. The 
substratum to a depth of 60 inches or more is reddish 
brown loam. 

Permeability is moderate. Available water capacity is 
high. Effective rooting depth is about 60 inches. The 
average annual wetting depth where this soil is under 
native vegetation is about 30 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is moderate. 


Soil survey 


This soil is used for nonirrigated crops, mainly wheat, 
barley, oats, alfalfa, and grass for hay and pasture. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by the hazards of soil blowing and water 
erosion. Minimum tillage, contour cultivation, grassed 
waterways, stripcropping, and growing sod crops such as 
hay and pasture help to control soil blowing and water 
erosion. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, rough fescue, 
and western wheatgrass. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, needleandthread, 
western wheatgrass, and blue grama increases. If 
excessive grazing continues, plants such as timothy, 
Kentucky bluegrass, clubmoss, and perennial weeds may 
invade. The potential plant community produces about 
2,400 pounds of air-dry vegetation in years of above- 
normal precipitation and 1,900 pounds in years of below- 
normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
Soil are moderate permeability, potential frost action, and 
low soil strength. If the soil is used for septic tank 
absorption fields, the moderate permeability can be 
overcome by increasing the size of the absorption field. 
Frost action and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. 

This map unit is in capability subclass llle, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


247—Typic Albaqualfs, level. These deep, poorly 
drained soils are in upland basins in the northern and 
eastern parts of the county. They formed in alluvium. 
Slopes commonly are 250 to 1,000 feet long. Elevation 
is 3,000 to 4,200 feet. The average annual precipitation 
is about 14 inches, the average annual air temperature is 
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about 44 degrees F, and the average frost-free period is 
about 125 days. 

These soils commonly have a gray or grayish brown 
clay loam surface layer. The underlying material is mainly 
gray, brownish gray, or reddish brown clay, silty clay, or 
silty clay loam. 

Permeability of these soils is very slow. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
these soils are under native vegetation is 60 inches or 
more. Water commonly ponds on these soils in spring. 
Runoff is slow, and the hazard of water erosion is slight. 
The hazard of soil blowing is slight. 

These soils are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of ponding. 

The potential plant community on these soils is mainly 
western wheatgrass, green needlegrass, 
needleandthread, and basin wildrye. If the range is 
excessively grazed, the proportion of some of these 
plants decreases and the proportion of needleandthread, 
western wheatgrass, plains reedgrass, and blue grama 
increases. If excessive grazing continues, plants such as 
curlycup gumweed, curly dock, foxtail barley, and 
Kentucky bluegrass may invade. The potential plant 
community produces about 2,000 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,000 pounds in years of below-normal precipitation. 

These soils are poorly suited to mechanical treatment 
because of ponding. Grazing should be delayed until the 
soils have dried sufficiently and are firm enough to 
withstand trampling by livestock. 

These soils are poorly suited to windbreaks. They are 
limited mainly by periods of ponding. 

The ponding makes homesite development on these 
soils impractical. 

This map unit is in capability subclass Vlw, 
nonirrigated, and in Overflow range site, 15- to 19-inch 
precipitation zone. 


248—Typic Cryaquolls, nearly level. These deep, 
poorly drained soils are on flood plains and fans in the 
southern part of the county. They formed in alluvium. 
Slope is 0 to 2 percent. Slopes commonly are 250 to 
1,000 feet long. Elevation is 4,800 to 6,000 feet. The 
average annual precipitation is about 22 inches, the 
average annual air temperature is about 40 degrees F, 
and the average frost-free period is about 70 days. 

Included in this unit are small areas of well drained 
soils on fans and soils that have slopes of 2 to 8 percent 
and are on fans and foot slopes. 

These dark gray soils range from loam to clay 
throughout. In some areas these soils have a very 
gravelly or extremely gravelly substratum below a depth 
of about 20 inches. 

Permeability of these soils ranges from very slow to 
moderate. Available water capacity is moderate to high. 


223 


Effective rooting depth is limited by a seasonal high 
water table that is at a depth of 1 foot to 3 feet from 
April to July. The average annual wetting depth where 
these soils are under native vegetation is 60 inches or 
more. Runoff is slow, and the hazard of water erosion is 
slight except during periods of occasional flooding. The 
hazard of soil blowing is slight. 

These soils are used as rangeland. They are poorly 
suited to cultivated crops and to hay and pasture 
because of wetness and the hazard of flooding. 

The potential plant community on these soils is mainly 
American mannagrass, bearded wheatgrass, tall sedges, 
and tufted hairgrass. If the range is excessively grazed, 
the proportion of these plants decreases and the 
proportion of redtop, tufted hairgrass, shrubby cinquefoil, 
and low sedges increases. If excessive grazing 
continues, plants such as Kentucky bluegrass, timothy, 
cinquefoil forbs, and perennial weeds may invade. The 
potential plant community produces about 5,500 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 4,500 pounds in years of below-normal 
precipitation. 

Grazing should be delayed until the soils have dried 
sufficiently and are firm enough to withstand trampling by 
livestock. Mechanical treatment is limited because of 
susceptibility to flooding and the hazard of water erosion 
during floods. 

These soils are poorly suited to windbreaks because 
of the seasonal high water table, which is at a depth of 
12 to 36 inches during most of the growing season. 

The occasional floods and the seasonal high water 
table make homesite development on these soils 
impractical. 

This map unit is in capability subclass Vw, nonirrigated, 
and in Subirrigated range site, 20- to 24-inch 
precipitation zone. 


249—Typic Haplaquepts and Typic Haplaquolls, 
saline. This map unit consists of deep, poorly drained, 
saline soils on flood plains in narrow valleys in the 
northern and eastern parts of the county. The soils are 
subject to frequent flooding. Slope ranges from 0 to 2 
percent. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 2,400 to 3,800 feet. The average annual 
precipitation is about 12 inches, the average annual air 
temperature is about 44 degrees F, and the average 
frost-free period is about 130 days. 

Included in this unit are small areas of deep, well 
drained soils on fans. 

The soils in this unit range from loam to clay 
throughout. In some areas these soils have a very 
gravelly or extremely gravelly substratum below a depth 
of about 20 inches. 

Permeability of these soils ranges from slow to 
moderate. Available water capacity is high. Effective 
rooting depth is limited by a seasonal high water table 
that is at a depth of 1 foot to 3 feet from spring to early 
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in summer. The average annual wetting depth where 
these soils are under native vegetation is 60 inches or 
more. Runoff is slow, and the hazard of water erosion is 
slight except during periods of frequent flooding. The 
hazard of soil blowing is slight. 

These soils are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of salinity, dissection by 
drainageways, and the hazard of flooding. 

The potential plant community on these soils is mainly 
alkali sacaton, alkaligrass, Nuttall saltbush, and alkali 
cordgrass. If the range is excessively grazed, the 
proportion of these plants decreases and the proportion 
of greasewood, saltgrass, bottlebrush squirreltail, and 
wild rose increases. If excessive grazing continues, 
plants such as poverty sumpweed, arrowgrass, foxtail 
barley, and glasswort may invade. The potential plant 
community produces about 2,600 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,200 pounds in years of below-normal precipitation. 

Grazing should be delayed until the soils have dried 
sufficiently and are firm enough to withstand trampling by 
livestock. Mechanical treatment is limited because of 
susceptibility to flooding and the hazard of water erosion 
during floods. 

These soils are poorly suited to windbreaks. They are 
limited mainly by the high content of salt and alkali. 

The frequent floods and the seasonal high water table 
make homesite development on these soils impractical. 

This map unit is in capability subclass Vlw, 
nonirrigated, and in Saline Lowland range site, 10- to 14- 
inch precipitation zone. 


250—Typic Haplaquolls, moderately sloping. These 
deep, poorly drained soils are on foot slopes and terrace 
edges and in swales in the central and western parts of 
the county. The soils formed in alluvium. Slope ranges 
from 2 to 15 percent. Slopes commonly are 250 to 1,000 
feet long. Elevation is 3,500 to 4,700 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

Included in this unit are small areas of moderately 
deep, poorly drained soils overlying shale. Also included 
are small areas of well drained soils on fans and soils, 
on flood plains, that have slopes of 0 to 2 percent. 

These soils are dark gray. Texture is variable 
throughout the profile, ranging from loam to clay. 

Permeability of these soils ranges from very slow to 
moderate. Available water capacity is high. Effective 
rooting depth is limited by a seasonal high water table 
that is at a depth of 1 foot to 3 feet from April to July. 
The average annual wetting depth where these soils are 
under native vegetation is 60 inches or more. Runoff is 
slow to rapid, and the hazard of water erosion is slight to 
high. The hazard of soil blowing is slight. 

These soils are used as rangeland. 
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These soils are poorly suited to cultivated crops and to 
hay and pasture because of the seasonal high water 
table, wetness, and the hazard of occasional flooding in 
the lower lying areas. 

The potential plant community on these soils is mainly 
tall sedges, American mannagrass, slender wheatgrass, 
and prairie cordgrass. If the range is excessively grazed, 
the proportion of these plants decreases and the 
proportion of mat muhly, sedges, Baltic rush, and 
western wheatgrass increases. If excessive grazing 
continues, plants such as Kentucky bluegrass, timothy, 
and annuals may invade. The potential plant community 
produces about 5,500 pounds of air-dry vegetation in 
years of above-normal precipitation and 4,000 pounds in 
years of below-normal precipitation. 

Grazing should be delayed until the soils have dried 
sufficiently and are firm enough to withstand trampling by 
livestock. . 

These soils are poorly suited to windbreaks. The 
seasonal high water table at a depth of 12 to 36 inches 
during most of the growing season limits the choice of 
trees and shrubs to those that are water tolerant. 
Suitable trees for planting are Russian-olive, green ash, 
Siberian elm, white willow, golden willow, and plains 
cottonwood. Suitable shrubs are Tatarian honeysuckle, 
common chokecherry, lilac, purpleosier willow, silver 
buffaloberry, and redosier dogwood. 

The occasional floods in low-lying areas and the 
seasonal high water table make homesite development 
on these soils impractical. 

This map unit is in capability subclass Vlw, 
nonirrigated, and in Subirrigated range site, 15- to 19- 
inch precipitation zone. 


251—Typic Ustifluvents, saline. These deep, poorly 
drained soils are on foot slopes, terraces, and fans in 
the western part of the county. They formed in alluvium. 
Slope is 0 to 8 percent. Elevation is 3,500 to 4,700 feet. 
The average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

Included in this unit are small areas of very strongly 
saline soils that support very little vegetation. Also 
included are small areas of soils that are moderately 
deep to shale and are on uplands and the edges of 
small terraces. 

These soils are gray. Texture is variable throughout 
the profile, ranging from clay loam to clay. 

Permeability of these soils ranges from very slow to 
moderately slow. Available water capacity is moderate to 
high. These soils are salt- and alkali-affected. Effective 
rooting depth is limited by a seasonal high water table 
that is at a depth of 1 foot to 4 feet from spring to early 
in summer. The average annual wetting depth where 
these soils are under native vegetation is 60 inches or 
more. Runoff is slow to medium, and the hazard of water 
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erosion is slight to moderate. The hazard of soil blowing 
is slight. 

These soils are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of wetness and the high 
content of salt and alkali. 

The potential plant community on these soils is mainly 
alkali sacaton, alkaligrass, Nuttall saltbush, and alkali 
cordgrass. If the range is excessively grazed, the 
proportion of these plants decreases and the proportion 
of greasewood, saltgrass, bottlebrush squirreltail, and 
wild rose increases. If excessive grazing continues, 
plants such as poverty sumpweed, arrowgrass, foxtail 
barley, and glasswort may invade. The potential plant 
community produces about 2,800 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,400 pounds in years of below-normal precipitation. 

Grazing should be delayed until the soils have dried 
sufficiently and are firm enough to withstand trampling by 
livestock. 

These soils are poorly suited to windbreaks. They are 
limited mainly by the high content of salt and alkali. They 
are also limited by the seasonal high water table. 

The high content of salt and alkali and the seasonal 
high water table make homesite development on these 
soils impractical. 

This map unit is in capability subclass Vlw, 
nonirrigated, and in Saline Lowland range site, 15- to 19- 
inch precipitation zone. 


252—Vanda clay, 0 to 8 percent slopes. This deep, 
well drained soil is on fans and terraces in the 
northwestern part of the county. It formed in alluvium 
derived dominantly from shale. Slopes commonly are 
more than 1,000 feet long. Elevation is 2,200 to 3,600 
feet. The average annual precipitation is about 12 
inches, the average annual air temperature is about 44 
degrees F, and the average frost-free period is about 
130 days. 

Included in this unit are small areas of deep, salt- and 
alkali-affected Marvan soils on plane side slopes and 
very small areas of deep, salt- and alkali-affected Nobe 
soils in slightly depressional areas. The Nobe soils have 
a crusty surface layer and are nearly barren of 
vegetation. 

Typically, the surface layer of this Vanda soil is a light 
brownish gray vesicular crust of silty clay about 1/2 inch 
thick. The next layer is grayish brown clay about 3 1/2 
inches thick. The upper 16 inches of the underlying 
material is grayish brown clay, the next 4 inches is light 
brownish gray clay loam, and the lower part to a depth 
of 60 inches or more is grayish brown clay. 

Permeability is very slow. Available water capacity is 
moderate. This soil is salt- and alkali-affected below a 
depth of 10 to 16 inches. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 22 inches. 
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Runoff is medium to rapid, and the hazard of water 
erosion is moderate to high. The hazard of soil blowing 
is high. 

This soil is used as rangeland. 

This soil is not suited to nonirrigated crops and to hay 
and pasture because of the crusty surface and the high 
content of salt and alkali. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, Nuttall saltbush, 
and big sagebrush. If the range is excessively grazed, 
the proportion of these plants decreases and the 
proportion of Sandberg bluegrass, prairie junegrass, 
black greasewood, and big sagebrush increases. If 
excessive grazing continues, plants such as broom 
snakeweed, pricklypear, knotweed, and annuals may 
invade. The potential plant community produces about 
600 pounds of air-dry vegetation in years of above- 
normal precipitation and 300 pounds in years of below- 
normal precipitation. 

The surface layer of this soil is susceptible to water 
erosion and soil blowing if it is disturbed or the range is 
overgrazed. This soil is poorly suited to mechanical 
treatment because of the high content of salt and alkali, 
the high content of clay, and the tendency of the surface 
to crust. 

This soil is poorly suited to windbreaks. It is limited 
mainly by the clayey texture and the high content of salt 
and alkali. 

The main limitations for homesite development on this 
soil are very slow permeability, salinity, shrink-swell 
potential, corrosivity to concrete, and low soil strength. If 
the soil is used for septic tank absorption fields, the very 
slow permeability can be overcome by increasing the 
size of the absorption field. Shrinking and swelling and. 
low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can: 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. Use of salt- 
resistant concrete is necessary to overcome the 
corrosivity. 

This map unit is in capability subclass Vie, 
nonirrigated, and in Dense Clay range site, 10- to 14-inch 
precipitation zone. 


253—Vanda-Nobe clays, 0 to 4 percent slopes. This 
map unit is on terraces and fans in the northeastern part 
of the county. Slopes commonly are 250 to 1,000 feet 
long. Elevation is 2,200 to 3,600 feet. The average 
annual precipitation is about 12 inches, the average 
annual air temperature is about 44 degrees F, and the 
average frost-free period is about 130 days. 

This unit is about 50 percent Vanda clay and 30 
percent Nobe clay. The Vanda soil is on plane side 
slopes, and the Nobe soil is in concave areas. 
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Included in this unit are small areas of gently sloping, 
deep, salt- and alkali-affected Absher and Marvan soils. 
Included areas make up about 20 percent of the total 
acreage. 

The Vanda soil is deep and well drained. It formed in 
clayey alluvium derived dominantly from shale. Typically, 
the surface layer is a light brownish gray vesicular crust 
of silty clay about 1/2 inch thick. The next layer is 
grayish brown clay about 3 1/2 inches thick. The upper 
16 inches of the underlying material is grayish brown 
clay, and the lower part to a depth of 60 inches or more 
is light brownish gray and grayish brown clay and clay 
loam. 

Permeability of the Vanda soil is very slow. Available 
water capacity is moderate. This soil is salt- and alkali- 
affected below a depth of 10 to 16 inches. Effective 
rooting depth is 60 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is about 22 inches. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
high. 

The Nobe soil is deep and moderately well drained. It 
formed in alluvium derived dominantly from shale. 
Typically, the surface layer is light gray fine sandy loam 
about 1 inch thick. The subsoil is grayish brown clay 
about 7 inches thick. The upper 16 inches of the 
substratum is light olive gray clay, and the lower part to 
a depth of 60 inches or more is olive gray clay. 

Permeability of the Nobe soil is very slow. Available 
water capacity is low. This soil is salt- and alkali-affected 
in the subsoil and substratum. Effective rooting depth is 
60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 22 
inches. Runoff is slow, and the hazard of water erosion 
is slight. The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of the high content of salt and 
alkali. 

The potential plant community on the Vanda soil is 
mainly western wheatgrass, green needlegrass, Nuttall 
saltbush, and big sagebrush. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Sandberg bluegrass, prairie 
junegrass, black greasewood, and big sagebrush 
increases. If excessive grazing continues, plants such as 
broom snakeweed, pricklypear, knotweed, and annuals 
may invade. The potential plant community produces 
about 600 pounds of air-dry vegetation in years of 
above-normal precipitation and 300 pounds in years of 
below-normal precipitation. 

The potential plant community on the Nobe soil is 
mainly western wheatgrass, bottlebrush squirreltail, 
alkaligrass, and Nuttall saltbush. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Sandberg bluegrass, 
inland saltgrass, black greasewood, and big sagebrush 
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increases. If excessive grazing continues, plants such as 
foxtail barley, glasswort, seepweed, and annuals may 
invade. The potential plant community produces about 
200 pounds of air-dry vegetation in years of above- 
normal precipitation and 75 pounds in years of below- 
normal precipitation. 

The surface layer of these soils is susceptible to water 
erosion and soil blowing if it is disturbed or if the range is 
overgrazed. The soils are poorly suited to mechanical 
treatment because of the high content of salt and alkali, 
the high content of clay, and the susceptibility of the 
surface of the Vanda soil to crusting. 

These soils are poorly suited to windbreaks. They are 
limited mainly by the clayey texture and the high content 
of salt and alkali. 

The main limitations for homesite development on the 
soils in this unit are very slow permeability, salinity, 
shrink-swell potential, corrosivity to concrete, and low 
soil strength. If the soils are used for septic tank 
absorption fields, the very slow permeability can be 
overcome by increasing the size of the absorption field. 
Shrinking and swelling and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 
Use of salt-resistant concrete is necessary to overcome 
the corrosivity. 

This map unit is in capability subclass Vls, 
nonirrigated. The Vanda soil is in Dense Clay range site, 
10- to 14-inch precipitation zone, and the Nobe soil is in 
Saline Upland range site, 10- to 14-inch precipitation 
zone. 


254—Vebar fine sandy loam, 4 to 15 percent 
slopes. This moderately deep, well drained soil is on 
uplands in the central and northwestern parts of the 
county. It formed in residuum derived dominantly from 
weakly consolidated, sandy sedimentary beds. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 3,400 
to 4,200 feet. The average annual precipitation is about 
16 inches, the average annual air temperature is about 
43 degrees F, and the average frost-free period is about 
120 days. 

included in this unit are small areas of shallow Flasher 
soils on ridges. 

Typically, the surface layer of this Vebar soil is dark 
grayish brown fine sandy loam about 10 inches thick. 
The subsoil is brown fine sandy loam about 8 inches 
thick. The substratum is very pale brown fine sandy loam 
about 5 inches thick. Pale yellow sedimentary beds are 
at a depth of about 23 inches. Depth to sedimentary 
beds ranges from 20 to 40 inches. 

Permeability is moderately rapid. Available water 
capacity is low to moderate. Effective rooting depth is 20 
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to 40 inches. The average annual wetting depth where 
this soil is under native vegetation is 20 to 36 inches. 
Runoff is slow to medium, and the hazard of water 
erosion is slight to moderate. The hazard of soil blowing 
is high. 

This soil is used mainly for hay and pasture and as 
rangeland. It is also used for nonirrigated crops such as 
wheat, barley, and oats. 

This soil is suited to nonirrigated crops. It is limited 
mainly by low to moderate available water capacity and 
the hazards of soil blowing and water erosion. Crops that 
are tolerant of drought are most suitable because the 
available moisture is not adequate for good growth of 
most other crops. Stripcropping, tall grass barriers, field 
windbreaks, minimum tillage, stubble-mulch tillage, and 
growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. 

The potential plant community on this soil is mainly 
prairie sandreed, needleandthread, western wheatgrass, 
and little bluestem. If the range is excessively grazed, 
the proportion of some of these plants decreases and 
the proportion of needleandthread, sand dropseed, blue 
grama, and western wheatgrass increases. If excessive 
grazing continues, plants such as horseweed fleabane, 
needleleaf sedge, red threeawn, and perennial weeds 
may invade. The potential plant community produces 
about 2,200 pounds of air-dry vegetation in years of 
above-normal precipitation and 1,500 pounds in years of 
below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserves moisture and helps to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is suited to windbreaks, but the low to 
moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian elm, ponderosa pine, and Rocky 
Mountain juniper. Suitable shrubs are Siberian peashrub, 
western sandcherry, and skunkbush sumac. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on this 
soil are moderate depth to sedimentary beds, potential 
frost action, and the hazard of soil blowing. If this soil is 
used for septic tank absorption fields, the moderate 
permeability of the underlying sedimentary beds can be 
overcome by increasing the size of the absorption field 
or by excavating the trench to a suitable depth. The field 
or trench should be backfilled with gravel. Frost action 
can damage roadbeds and road surfaces. Adequate 
drainage and the use of suitable fill material that is 
properly compacted can overcome this limitation. In 
places, excavation for houses and access roads exposes 
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material that is highly susceptible to soil blowing. 
Preserving the existing plant cover during construction 
helps to control erosion. 

This map unit is in capability subclass IVe, 
nonirrigated, and in Sandy range site, 15- to 19-inch 
precipitation zone. 


255—Verson clay loam, 0 to 4 percent slopes. This 
deep, well drained soil is on terraces in the eastern part 
of the county. It formed in alluvium derived from mixed 
rock sources. Slopes commonly are more than 1,000 
feet long. Elevation is 2,300 to 3,800 feet. The average 
annual precipitation is about 12 inches, the average 
annual air temperature is about 44 degrees F, and the 
average frost-free period is about 130 days. 

Included in this unit are small areas of extremely 
gravelly soils along terrace edges and deep, salt- and 
alkali-affected Creed soils in concave areas. 

Typically, the surface layer of this Verson soil is 
grayish brown clay loam about 4 inches thick. The upper 
3 inches of the subsoil is grayish brown clay. The next 5 
inches is brown silty clay loam, and the lower 6 inches is 
light brownish gray silty clay loam. The upper 11 inches 
of the substratum is light gray silty clay loam, and the 
lower part to a depth of 60 inches or more is very pale 
brown extremely gravelly loam. 

Permeability is slow to a depth of about 29 inches and 
moderately rapid below this depth. Available water 
capacity is moderate. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 22 inches. 
Runoff is slow, and the hazard of water erosion is slight. 
The hazard of soil blowing is moderate. 

This soil is used mainly as rangeland and for hay and 
pasture. It is also used for nonirrigated crops such as 
wheat, barley, and oats. 

This soil is suited to nonirrigated crops. It is limited 
mainly by moderate available water capacity, low 
precipitation, and the hazard of soil blowing. Because 
precipitation is not sufficient for annual cropping, a 
cropping system that includes small grains and summer 
fallow is best. Stripcropping, tall grass barriers, field 
windbreaks, minimum tillage, stubble-mulch tillage, and 
growing sod crops such as hay and pasture control soil 
blowing. 

The potential plant community on this soil is mainly 
western wheatgrass, green needlegrass, bluebunch 
wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, annuals, and 
clubmoss may invade. The potential plant.community 
produces about 1,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 
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This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

This soil is suited to windbreaks, but the moderate 
available water capacity limits the growth of both trees 
and shrubs. Suitable trees for planting are Russian-olive, 
Siberian crabapple, green ash, Siberian elm, ponderosa 
pine, and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, shrink-swell potential, and low 
soil strength. If the soil is used for septic tank absorption 
fields, the slow permeability can be overcome by 
excavating to the extremely gravelly part of the 
substratum. Shrinking and swelling and low soil strength 
can damage roadbeds and road surfaces. Adequate 
drainage and the use of suitable fill material that is 
properly compacted can overcome these limitations. In 
the construction of basements or foundations for 
dwellings, the shrink-swell potential can be overcome by 
backfilling excavations with suitable material that has low 
shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 10- to 14-inch precipitation 
zone. 


256—Verson-Linnet clay loams, 2 to 8 percent 
slopes. This map unit is on terraces in the eastern part 
of the county. Slopes commonly are 250 to 1,000 feet 
long. Elevation is 2,300 to 3,800 feet. The average 
annual precipitation is about 12 inches, the average 
annual air temperature is about 44 degrees F, and the 
average frost-free period is about 130 days. 

This unit is about 50 percent Verson clay loam and 40 
percent Linnet clay loam. 

Included in this unit are small areas of deep Crago 
soils in convex areas. Also included are small areas of 
soils that are similar to these Verson and Linnet soils but 
have a very gravelly substratum at a depth of 40 to 60 
inches. Included areas make up about 10 percent of the 
total acreage. 

The Verson soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is grayish brown clay loam about 4 inches 
thick. The upper 3 inches of the subsoil is grayish brown 
clay, the next 5 inches is brown silty clay loam, and the 
lower 6 inches is light brownish gray silty clay loam. The 
upper 11 inches of the substratum is light gray silty clay 
loam, and the lower part to a depth of 60 inches or more 
is very pale brown extremely gravelly loam. 

Permeability of the Verson soil is slow to a depth of 
about 29 inches and moderately rapid below this depth. 


Soil survey 


Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
22 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is 
moderate. 

The Linnet soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is grayish brown clay loam about 7 inches 
thick. The subsoil is grayish brown silty clay about 18 
inches thick. The substratum to a depth of 60 inches or 
more is light gray and light brownish gray silty clay loam. 

Permeability of the Linnet soil is slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 22 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

The soils in this unit are used for nonirrigated crops, 
mainly wheat, barley, oats, alfalfa, and grass for hay and 
pasture. They are also used as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by the moderate available water 
capacity of the Verson soil, low precipitation, and the 
hazards of soil blowing and water erosion. Because 
precipitation is not sufficient for annual cropping, a 
cropping system that includes small grains and summer 
fallow is best. Minimum tillage, contour cultivation, 
stripcropping, tall grass barriers, grassed waterways, 
return of crop residue to the soil, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. Tall grass barriers also reduce 
evaporation and trap snow, which increases the amount 
of moisture in the soil. Returning crop residue to the soil 
also helps to maintain good tilth. Chiseling through 
stubble in fall on the contour or across the slope helps 
to control water erosion. 

The potential plant community on these soils is mainly 
western wheatgrass, green needlegrass, bluebunch 
wheatgrass, and thickspike wheatgrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
perennial weeds, broom snakeweed, annuals, and 
clubmoss may invade. The potential plant community 
produces about 1,400 pounds of air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

Where clubmoss and blue grama are the dominant 
vegetation on these soils, pitting, furrowing, chiseling, or 
other mechanical treatment practices can be used to 
improve depleted rangeland. These soils are suitable for 
seeding to adapted grasses and forbs if the range is in 
poor condition. Seedbed preparation and planting on the 
contour or across the slope, where practical, conserve 
moisture and help to control water erosion. The surface 
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layer is susceptible to water erosion and soil blowing if it 
is disturbed or if the range is overgrazed. 

The Verson soil is suited to windbreaks, but the 
moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian crabapple, green ash, Siberian 
elm, ponderosa pine, and Rocky Mountain juniper. 
Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. 

The Linnet soil is well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. 

The main limitations for homesite development on the 
soils in this unit are slow permeability, shrink-swell 
potential, and low soil strength. If the Verson soil is used 
for septic tank absorption fields, the slow permeability 
can be overcome by excavating to the very gravelly part 
of the substratum. If the Linnet soil is used for septic 
tank absorption fields, the slow permeability can be 
overcome by increasing the size of the absorption field. 
Shrinking and swelling and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 10- to 14-inch precipitation 
zone. 


257—Weingart very stony clay loam, 2 to 8 percent 
slopes. This moderately deep, well drained soil is on 
uplands in the eastern part of the county. It formed in 
residuum derived dominantly from semiconsolidated 
shale. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 2,300 to 4,000 feet. The average annual 
precipitation is about 12 inches, the average annual air 
temperature is about 44 degrees F, and the average 
frost-free period is about 130 days. 

Included in this unit are small areas of deep, salt- and 
alkali-affected Gerdrum soils on fans and moderately 
deep Syblon and Thebo soils on uplands. 

Typically, the surface layer of this Weingart soil, where 
mixed to a depth of 7 inches, is grayish brown and light 
gray very stony clay loam. The upper 6 inches of the 
subsoil is light yellowish brown clay, and the lower 8 
inches is light brownish gray clay. The upper 8 inches of 
the substratum is light brownish gray clay, and the lower 
6 inches is light olive gray shaly clay. Light olive gray 
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shale is at a depth of about 35 inches. Depth to shale 
ranges from 20 to 40 inches. 

Permeability is very slow. Available water capacity is 
low. This soil is salt- and alkali-affected in the subsoil 
and substratum. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 22 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is slight. 

This soil is used as rangeland. 

This soil is poorly suited to cultivated crops and to hay 
and pasture because large stones are in the surface 
layer. 

The potential plant community on this soil is mainly 
western wheatgrass, thickspike wheatgrass, green 
needlegrass, and prairie junegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and big sagebrush 
increases. If excessive grazing continues, may invade. 
The potential plant community produces about 800 
pounds of air-dry vegetation in years of above-normal 
precipitation and 400 pounds in years of below-normal 
precipitation. 

The surface layer of this soil is susceptible to water 
erosion and soil blowing if it is disturbed or if the range is 
overgrazed. This soil is suitable for deferred grazing, 
rotation grazing, and aerial spraying for brush 
management. This soil is not suited to mechanical 
treatment because of the large stones in the surface 
layer. 

This soil is poorly suited to windbreaks. It is limited by 
stoniness. 

The main limitations for homesite development on this 
soil are very slow permeability, salinity, shrink-swell 
potential, corrosivity to concrete, low soil strength, and 
moderate depth to shale. The soil is severely limited for 
septic tank absorption fields because of the very slow 
permeability and moderate depth to shale. Cuts to level 
building sites can expose shale. Shrinking and swelling 
and low soil strength can damage roadbeds and road 


‘surfaces. Adequate drainage and the use of suitable fill 


material that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. Use of salt- 
resistant concrete is necessary to overcome the 
corrosivity. 

This map unit is in capability subclass Vls, 
nonirrigated, and in Dense Clay range site, 10- to 14-inch 
precipitation zone. 


258—Weingart-Gerdrum clay loams, 0 to 4 percent 
slopes. This map unit is on uplands, foot slopes, and 
fans in the eastern part of the county. Slopes commonly 
are 250 to 1,000 feet long. Elevation is 2,300 to 4,000 
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feet. The average annual precipitation is about 12 
inches, the average annual air temperature is about 44 
degrees F, and the average frost-free period is about 
130 days. 

This unit is about 45 percent Weingart clay loam and 
35 percent Gerdrum clay loam. The Weingart soil is on 
uplands, and the Gerdrum soil is on foot slopes and 
fans. 

Included in this unit are small areas of deep, salt- and 
alkali-affected Creed soils on fans and moderately deep 
Syblon and Thebo soils on uplands. Included areas 
make up about 20 percent of the total acreage. 

The Weingart soil is moderately deep and well drained. 
It formed in residuum derived dominantly from 
semiconsolidated shale. Typically, the surface layer, 
where mixed to a depth of 7 inches, is grayish brown 
and light gray clay loam. The upper 6 inches of the 
subsoil is light yellowish brown clay, and the lower 8 
inches is light brownish gray clay. The upper 8 inches of 
the substratum is light brownish gray clay, and the lower 
6 inches is light olive gray shaly clay. Light olive gray 
semiconsolidated shale is at a depth of about 35 inches. 
Depth to shale ranges from 20 to 40 inches. 

Permeability of the Weingart soil is very slow. Available 
water capacity is low. This soil is salt- and alkali-affected 
in the subsoil and substratum. Effective rooting depth is 
20 to 40 inches. The average annual wetting depth 
where this soil is under native vegetation is 20 to 22 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is high. 

The Gerdrum soil is deep and well drained. It formed 
in alluvium derived from mixed rock sources. Typically, 
the surface layer is pale brown loam about 1 1/2 inches 
thick. The subsurface layer is light gray clay loam about 
2 inches thick. The subsoil is grayish brown clay about 
23 1/2 inches thick. The substratum to a depth of 60 
inches or more is olive gray and pale yellow silty clay. 

Permeability of the Gerdrum soil is slow. Available 
water capacity is moderate. This soil is salt- and alkali- 
affected in the subsoil and substratum. Effective rooting 
depth is 60 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
22 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is 
moderate. 

The soils in this unit are used mainly as rangeland and 
for hay and pasture. They are also used for nonirrigated 
crops such as wheat, barley, and oats. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the low to moderate available water 
capacity, low precipitation, and the hazards of soil 
blowing and water erosion. Because precipitation is not 
sufficient for annual cropping, a cropping system that 
includes small grains and summer fallow is best. 
Subsoiling opens up the soil and allows water and salts 
to pass through. Crusting of the surface and compaction 
can be reduced by returning crop residue to the soil. 
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Minimum tillage, contour cultivation, grassed waterways, 
stripcropping, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 

The potential plant community on these soils is mainly 
western wheatgrass, thickspike wheatgrass, green 
needlegrass, and prairie junegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and big sagebrush 
increases. If excessive grazing continues, plants such as 
broom snakeweed, pricklypear, clubmoss, and annuals 
may invade. The potential plant community produces 
about 800 pounds of air-dry vegetation in years of 
above-normal precipitation and 400 pounds in years of 
below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Weingart soil is suited to windbreaks, but it is 
strongly saline, which limits the choice of trees and 
shrubs to Russian-olive and silver buffaloberry. 

The Gerdrum soil suited to windbreaks, but it is 
moderately saline, which limits the choice of trees and 
shrubs to those that are salt tolerant. Suitable trees for 
planting are Russian-olive, black hawthorn, Siberian elm, 
ponderosa pine, and Rocky Mountain juniper. Suitable 
shrubs are Siberian peashrub, common chokecherry, 
skunkbush sumac, and silver buffaloberry. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. 

The main limitations for homesite development on 
these soils are very slow and slow permeability, salinity, 
shrink-swell potential, corrosivity to concrete, low soil 
strength, and moderate depth to shale in the Weingart 
soil. The Weingart soil is severely limited for septic tank 
absorption fields because of the very slow permeability 
and the moderate depth to shale. If the Gerdrum soil is 
used for septic tank absorption fields, the slow 
permeability can be overcome by increasing the size of 
the absorption field. Cuts to level building sites can 
expose shale in the Weingart soil. Shrinking and swelling 
and low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. Use of salt- 
resistant concrete is necessary to overcome the 
corrosivity. 
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This map unit is in capability subclass IVs, 
nonirrigated, and in Dense Clay range site, 10- to 14-inch 
precipitation zone. 


259—Weingart-Gerdrum clay loams, 4 to 15 
percent slopes. This map unit is on uplands, foot 
slopes, and fans in the eastern part of the county. 
Slopes commonly are 250 to 1,000 feet long. Elevation 
is 2,300 to 4,000 feet. The average annual precipitation 
is about 12 inches, the average annual air temperature is 
about 44 degrees F, and the average frost-free period is 
about 130 days. 

This unit is about 40 percent Weingart clay loam and 
30 percent Gerdrum clay loam. The Weingart soil is on 
uplands, and the Gerdrum soil is on foot slopes and 
fans. 

Included in this unit are small areas of shallow Neldore 
soils and moderately deep Thebo soils on uplands. 
Included areas make up about 30 percent of the total 
acreage. 

The Weingart soil is moderately deep and well drained. 
It formed in residuum derived dominantly from 
semiconsolidated shale. Typically, the surface layer, 
where mixed to a depth of 7 inches, is grayish brown 
and light gray clay loam. The upper 6 inches of the 
subsoil is light yellowish brown clay, and the lower 8 
inches is light brownish gray clay. The upper 8 inches of 
the substratum is light brownish gray clay, and the lower 
6 inches is light olive gray shaly clay. Light olive gray 
semiconsolidated shale is at a depth of about 35 inches. 
Depth to shale ranges from 20 to 40 inches. 

Permeability of the Weingart soil is very slow. Available 
water capacity is low. This soil is salt- and alkali-affected 
in the subsoil and substratum. Effective rooting depth is 
20 to 40 inches. The average annual wetting depth 
where this soil is under native vegetation is 20 to 22 
inches. Runoff is medium to rapid, and the hazard of 
water erosion is moderate to high. The hazard of soil 
blowing is high. 

The Gerdrum soil is deep and well drained. It formed 
in alluvium derived from mixed rock sources. Typically, 
the surface layer is pale brown loam about 1 1/2 inches 
thick. The subsurface layer is light gray clay loam about 
2 inches thick. The subsoil is grayish brown clay about 
23 1/2 inches thick. The substratum to a depth of 60 
inches or more is olive gray and pale yellow silty clay. 

Permeability of the Gerdrum soil is slow. Available 
water capacity is moderate. This soil is salt- and alkali- 
affected in the subsoil and substratum. Effective rooting 
depth is 60 inches or more. The average annual wetting 
depth where this soil is under native vegetation is about 
22 inches. Runoff is medium to rapid, and the hazard of 
water erosion is moderate to high. The hazard of soil 
blowing is moderate. 

The soils in this unit are used as rangeland. 
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These soils are poorly suited to cultivated crops and to 
hay and pasture because of the high content of salt and 
alkali and the hazard of water erosion. 

The potential plant community on these soils is mainly 
western wheatgrass, thickspike wheatgrass, green 
needlegrass, and prairie junegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and big sagebrush 
increases. If excessive grazing continues, plants such as 
broom snakeweed, pricklypear, clubmoss, and annuals 
may invade. The potential plant community produces 
about 800 pounds of air-dry vegetation in years of 
above-normal precipitation and 400 pounds in years of 
below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Weingart soil is suited to windbreaks, but it is 
strongly saline, which limits the choice of trees and 
shrubs to Russian-olive and silver buffaloberry. 

The Gerdrum soil is suited to windbreaks, but it is 
moderately saline, which limits the choice of trees and 
shrubs to those that are salt tolerant. Suitable trees for 
planting are Russian-olive, black hawthorn, Siberian elm, 
ponderosa pine, and Rocky Mountain juniper. Suitable 
shrubs are Siberian peashrub, common chokecherry, 
skunkbush sumac, and silver buffaloberry. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. Planting on the 
contour helps to conserve moisture. 

The main limitations for homesite development on 
these soils are very slow and slow permeability, soil 
texture, salinity, shrink-swell potential, corrosivity to 
uncoated steel, corrosivity to concrete, low soil strength, 
and moderate depth to shale in the Weingart soil. The 
Weingart soil is severely limited for septic tank 
absorption fields because of the very slow permeability 
and the moderate depth to shale. If the Gerdrum soil is 
used for septic tank absorption fields, the slow 
permeability can be overcome by increasing the size of 
the absorption field. Cuts to level building sites can 
expose shale in the Weingart soil. Shrinking and swelling 
and low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. Use of salt- 
resistant concrete is necessary to overcome the 
corrosivity. I 
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This map unit is in capability subclass Vie, 
nonirrigated, and in Dense Clay range site, 10- to 14-inch 
precipitation zone. 


260—Weingart-Absher clays, 0 to 4 percent slopes. 
This map unit is on uplands in the eastern part of the 
county.`Slopes commonly are more than 1,000 feet long. 
Elevation is 2,300 to 4,000 feet. The average annual 
precipitation is about 12 inches, the average annual air 
temperature is about 44 degrees F, and the average 
frost-free period is about 130 days. 

This unit is about 50 percent Weingart clay and 25 
percent Absher clay. The Weingart soil is on plane side 
slopes, and the Absher soil is in depressional areas. 

Included in this unit are small areas of deep, salt- and 
alkali-affected Gerdrum soils on fans and small areas of 
shallow Ernem soils and moderately deep Tanna and 
Syblon soils on uplands. Also included are small areas of 
soils that are similar to the Absher soil but have shale at 
a depth of 40 to 60 inches. Included soils make up about 
25 percent of the total acreage. 

The Weingart soil is moderately deep and well drained. 
It formed in residuum derived dominantly from 
semiconsolidated shale. Typically, the surface layer, 
where mixed to a depth of 7 inches, is grayish brown 
light gray clay. The upper 6 inches of the subsoil is light 
yellowish brown clay, and the lower 8 inches is light 
brownish gray clay. The upper 8 inches of the 
substratum is light brownish gray clay, and the lower 6 
inches is light olive gray shaly clay. Light olive gray shale 
is at a depth of about 35 inches. Depth to shale ranges 
from 20 to 40 inches. 

Permeability of the Weingart soil is very slow. Available 
water capacity is low. This soil is salt- and alkali-affected 
in the subsoil and substratum. Effective rooting depth is 
20 to 40 inches. The average annual wetting depth 
where this soil is under native vegetation is 20 to 22 
inches. Runoff is slow to medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
high. 

The Absher soil is deep and moderately well drained. 
It formed in alluvium derived from shale and mixed rock 
sources. Typically, the surface layer is light gray loam 
about 1 inch thick. The upper 7 inches of the subsoil is 
brown clay, and the lower 11 inches is grayish brown 
clay. The upper 6 inches of the substratum is grayish 
brown clay, and the lower part to a depth of 60 inches or 
more is grayish brown gravelly clay. 

Permeability of the Absher soil is very slow. Available 
water capacity is low. This soil is salt- and alkali-affected 
in the subsoil and substratum. Effective rooting depth is 
60 inches or more. The average annual wetting depth 
where this soil is under native vegetation is about 22 
inches. Runoff is slow, and the hazard of water erosion 
is slight. The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 
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These soils are poorly suited to cultivated crops and to 
hay and pasture because of the high content of salt and 
alkali in the subsoil and substratum. 

The potential plant community on the Weingart soil is 
mainly western wheatgrass, thickspike wheatgrass, green 
needlegrass, and prairie junegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, blue 
grama, Sandberg bluegrass, and big sagebrush 
increases. If excessive grazing continues, plants such as 
broom snakeweed, pricklypear, clubmoss, and annuals 
may invade. The potential plant community produces 
about 800 pounds of air-dry vegetation in years of 
above-normal precipitation and 400 pounds in years of 
below-normal precipitation. 

The potential plant community on the Absher soil is 
mainly western wheatgrass, green needlegrass, Cusick 
bluegrass, and Nuttall saltbush. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of blue grama, Sandberg 
bluegrass, fringed sagewort, and big sagebrush 
increases. If excessive grazing continues, plants such as 
broom snakeweed, knotweed, pricklypear, and 
tumblegrass may invade. The potential plant community 
produces about 200 pounds of air-dry vegetation in years 
of above-normal precipitation and 75 pounds in years of 
below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Weingart soil is suited to windbreaks, but the soil 
is strongly saline, which limits the choice of trees and 
shrubs to Russian-olive and silver buffaloberry. Summer 
fallow, cultivation for weed control, and adapted plants 
are needed to insure establishment and survival of 
seedlings. 

The Absher soil is poorly suited to windbreaks. It is 
limited mainly by the clayey texture and the high content 
of salt and alkali. 

The main limitations for homesite development on 
these soils are very slow permeability, salinity, shrink- 
swell potential, corrosivity to concrete, low soil strength, 
and moderate depth to shale in the Weingart soil. The 
Weingart soil is severely limited for septic tank 
absorption fields because of the very slow permeability 
and the moderate depth to shale. If the Absher soil is 
used for septic tank absorption fields, the very slow 
permeability can be overcome by increasing the size of 
the absorption field. Cuts to level building sites can 
expose shale. Shrinking and swelling and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
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limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. Use οἱ salt- 
resistant concrete is necessary to overcome the 
corrosivity. 

This map unit is in capability subclass VIs, 
nonirrigated, and in Dense Clay range site, 10- to 14-inch 
precipitation zone. 


261—Whitecow-Hughesville complex, 2 to 20 
percent slopes. This map unit is on mountainsides in 
the southern part of the county. Slopes commonly are 
more than 1,000 feet long. Elevation is 4,000 to 6,500 
feet. The average annual precipitation is about 22 
inches, the average annual air temperature is about 40 
degrees F, and the average frost-free period is about 90 
days. 

This unit is about 35 percent Whitecow channery clay 
loam on south-facing side slopes, 20 percent Whitecow 
channery clay loam on north-facing side slopes, and 30 
percent Hughesville flaggy clay loam, which is mainly on 
south-facing side slopes. Where the Hughesville soil is 
on north-facing slopes, the production of vegetation is 
about the same as that on the Whitecow soil on north- 
facing side slopes. The Whitecow soil is in plane and 
concave areas, and the Hughesville soil is in convex 
areas and along ridges. 

Included in this unit are small areas of shallow soils on 
ridges and small areas of Rock outcrop on ridgetops. 
Included areas make up about 15 percent of the total 
acreage. 

The Whitecow soil is deep and well drained. It formed 
in colluvium and alluvium derived dominantly from 
limestone. Typically, the surface is covered by a mat of 
forest litter of undecomposed and decomposed needles, 
twigs, and cones about 2 inches thick. The surface layer 
is brown channery clay loam about 2 inches thick. The 
upper 7 inches of the subsoil is brown channery clay 
loam, and the lower 7 inches is brown very cobbly clay 
loam. The upper 11 inches of the substratum is pale 
brown very cobbly clay loam, and the lower part to a 
depth of 60 inches or more is very pale brown and pale 
brown extremely cobbly loam and extremely cobbly clay 
loam. 

Permeability of the Whitecow soil is moderate. 
Available water capacity is low to moderate. Effective 
rooting depth is 60 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is 60 inches or more. Runoff is medium to rapid, and the 
hazard of water erosion is high. The hazard of soil 
blowing is moderate. 

The Hughesville soil is moderately deep and well 
drained. It formed in residuum and colluvium derived 
dominantly from fractured hard limestone. Typically, the 
surface is covered by a mat of forest litter of 
decomposed and undecomposed needles, twigs, and 
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cones about 2 inches thick. The surface layer is dark 
grayish brown flaggy loam about 2 inches thick. The 
upper 8 inches of the subsoil is brown flaggy clay loam, 
and the lower 12 inches is pale brown very flaggy loam. 
The upper 10 inches of the substratum is light gray 
extremely flaggy loam, and the lower 6 inches is white 
extremely flaggy loam. Limestone is at a depth of about 
38 inches. Depth to limestone ranges from 20 to 40 
inches. 

Permeability of the Hughesville soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
40 inches. Runoff is medium to rapid, and the hazard of 
water erosion is high. The hazard of soil blowing is 
moderate. 

The soils in this unit are used mainly as rangeland. 
They are also used as woodland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of the large number of flat rock 
fragments in the surface layer, slope, and the very low 
available water capacity of the Hughesville soil. 

The Whitecow and Hughesville soils are forested. 
They are well suited to livestock grazing. The potential 
native understory vegetation on the south-facing slopes 
of the Whitecow and Hughesville soil is dominated by 
common juniper, arrowleaf balsamroot, Idaho fescue, 
Engelmann aster, Oregon-grape, creeping juniper, Rocky 
Mountain juniper, Columbia needlegrass, and bluebunch 
wheatgrass. The understory provides moderate amounts 
of forage for livestock. 

The south-facing slopes of the Whitecow and 
Hughesville soils are suited to the production of 
ponderosa pine. The site index is about 50. At the 
culmination of the mean annual increment (CMAI), the 
south-facing slopes of the Whitecow and Hughesville 
soils can produce about 35 cubic feet, or 90 board feet 
(Scribner rule), of ponderosa pine per acre per year. 
Potential production is estimated for an even-aged, fully 
stocked stand of trees. 

Where the Whitecow soil is on south-facing side 
slopes, the hazard of erosion is slight, equipment 
limitations are slight, seedling mortality is severe, plant 
competition is severe, and the hazard of windthrow is 
slight. 

Where the Hughesville soil is on south-facing slopes, 
the hazard of erosion is slight, equipment limitations are 
slight, seedling mortality is severe, plant competition is 
severe, and the hazard of windthrow is moderate. 

The potential native understory vegetation on the 
north-facing slopes of the Whitecow soil is dominated by 
common juniper, mallow ninebark, Columbia brome, 
Woods rose, pinegrass, common snowberry, white 
spirea, and elk sedge. The understory provides moderate 
amounts of forage for livestock. 

The north-facing slopes of the Whitecow soil are 
suited to the production of Douglas-fir and ponderosa 
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pine: The site index is about 40 for Douglas-fir and 60 
for ponderosa pine. At the culmination of the mean 
annual increment (CMAI), the north-facing slopes of the 
Whitecow soil can produce about 55 cubic feet, or 160 
board feet, of Douglas-fir and 45 cubic feet, or 130 board 
feet (Scribner rule), of ponderosa pine per acre per year. 
Potential production is estimated for an even-aged, fully 
stocked stand of trees. 

Where the Whitecow soil is on north-facing slopes, the 
hazard of erosion is slight, equipment limitations are 
slight, seedling mortality is moderate, plant competition is 
severe, and the hazard of windthrow is slight. 

The main limitation of the Whitecow soil for 
management of timber is low to moderate available 
water capacity. Competition from understory vegetation 
and low to moderate available water capacity make 
establishment of tree seedlings difficult. Reduction of 
plant competition helps in establishing seedlings. 

The main limitations of the Hughesville soil for 
management of timber are moderate depth to limestone 
and very low available water capacity. Competition from 
understory vegetation and very low available water 
capacity make establishment of tree seedlings difficult. 
Reduction of plant competition helps in establishing 
seedlings. The limited soil depth restricts development of 
plant roots, which results in trees being subject to 
windthrow. Maintaining small openings or progressively 
removing trees over a period of several years reduces 
windthrow. 

The main limitation for homesite development on the 
Whitecow soil is content of rock fragments. Slope is a 
concern in installing septic tank absorption fields. 
Absorption lines should be installed on the contour. 
Removal of pebbles and cobbles in disturbed areas is 
needed for best results when landscaping, particulary in 
areas used for lawns. 

The main limitations for homesite development on the 
Hughesville soil are moderate depth to limestone and 
content of rock fragments. The soil is severely limited for 
septic tank absorption fields because of the moderate 
depth to limestone. Cuts to level building sites can 
expose limestone. Removal of pebbles and cobbles in 
disturbed areas is needed for best results when 
landscaping, particularly in areas used for lawns. 

This map unit is in capability subclass Vis, 
nonirrigated. The Whitecow soil is in woodland suitability 
group 606 on south-facing slopes and group 604 on 
north-facing slopes. The Hughesville soil is in woodiand 
suitability group 6f6 on south-facing slopes. 


262—Whitecow-Hughesville complex, 20 to 60 
percent slopes. This map unit is on mountainsides in 
the southern part of the county. Slopes commonly are 
more than 1,000 feet long. Elevation is 4,000 to 6,500 
feet. The average annual precipitation is about 22 
inches, the average annual air temperature is about 40 
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degrees F, and the average frost-free period is about 90 
days. 

This unit is about 45 percent Whitecow cobbly silty 
clay loam on south-facing side slopes, 20 percent 
Whitecow cobbly silty clay loam on north-facing side 
slopes, and 25 percent Hughesville very flaggy clay 
loam, which is mainly on south-facing side slopes. Where 
the Hughesville soil is on north-facing side slopes, the 
production of vegetation is about the same as that on 
the Whitecow soil on north-facing side slopes. The 
Whitecow soil is in plane and concave areas on 
mountainsides, and the Hughesville soil is in convex 
areas and along ridges. 

Included in this unit are small areas of Rock outcrop 
and small areas of shallow soils on ridgetops. Included 
areas make up about 10 percent of the total acreage. 

The Whitecow soil is deep and well drained. It formed 
in colluvium and alluvium derived dominantly from 
limestone. Typically, the surface is covered by a mat of 
forest litter of undecomposed and decomposed needles, 
twigs, and cones about 2 inches thick. The surface layer 
is brown cobbly silty clay loam about 2 inches thick. The 
upper 7 inches of the subsoil is brown cobbly silty clay 
loam, and the lower 7 inches is brown very cobbly clay 
loam. The upper 11 inches of the substratum is pale 
brown very cobbly clay loam, and the lower part to a 
depth of 60 inches or more is very pale brown and pale 
brown extremely cobbly clay loam and extremely cobbly 
loam. 

Permeability of the Whitecow soil is moderate. 
Available water capacity is low to moderate. Effective 
rooting depth is 60 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is 60 inches or more. Runoff is rapid, and the hazard of 
water erosion is high. The hazard of soil blowing is 
moderate. 

The Hughesville soil is moderately deep and well 
drained. It formed in residuum and colluvium derived 
dominantly from fractured hard limestone. Typically, the 
surface is covered by a mat of forest litter of 
decomposed and undecomposed needles, twigs, and 
cones about 2 inches thick. The surface layer is dark 
grayish brown flaggy loam about 2 inches thick. The 
upper 8 inches of the subsoil is brown very flaggy clay 
loam, and the lower 12 inches is pale brown very flaggy 
loam. The upper 10 inches of the substratum is light gray 
extremely flaggy loam, and the lower 6 inches is white 
extremely flaggy loam. Limestone is at a depth of about 
38 inches. Depth to limestone ranges from 20 to 40 
inches. 

Permeability of the Hughesville soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
40 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 
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The soils in this unit are used mainly as rangeland. 
They are also used as woodland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The Whitecow and Hughesville soils are forested. 
They are suited to livestock grazing. The potential native 
understory vegetation on the south-facing slopes of the 
Whitecow and Hughesville soils is dominated by 
common juniper, arrowleaf balsamroot, Idaho fescue, 
Engelmann aster, Oregon-grape, creeping juniper, Rocky 
Mountain juniper, Columbia needlegrass, and bluebunch 
wheatgrass. The understory provides moderate amounts 
of forage for livestock. 

The south-facing slopes of the Whitecow and 
Hughesville soils are suited to the production of 
ponderosa pine. The site index is about 50. At the 
culmination of the mean annual increment (CMAI), the 
south-facing slopes of the Whitecow and Hughesville 
soils can produce about 35 cubic feet, or 90 board feet 
(Scribner rule), of ponderosa pine per acre per year. 
Potential production is estimated for an even-aged, fully 
stocked stand of trees. 

Where the Whitecow soil is on south-facing slopes, the 
hazard of erosion is moderate, equipment limitations are 
moderate, seedling mortality is severe, plant competition 
is severe, and the hazard of windthrow is slight. 

Where the Hughesville soil is on south-facing slopes, 
the hazard of erosion is moderate, equipment limitations 
are moderate, seedling mortality is severe, plant 
competition is severe, and the hazard of windthrow is 
moderate. 

The potential native understory vegetation on the 
north-facing slopes of the Whitecow soil is dominated by 
common juniper, mallow ninebark, Columbia brome, 
Woods rose, pinegrass, common snowberry, white 
spirea, and elk sedge. The understory provides moderate 
amounts of forage for livestock. 

The north-facing slopes of the Whitecow soil are 
suited to the production of Douglas-fir and ponderosa 
pine. The site index is about 40 for Douglas-fir and 60 
for ponderosa pine. At the culmination of the mean 
annual increment (CMAI), the north-facing slopes of the 
Whitecow soil can produce about 55 cubic feet, or 160 
board feet, of Douglas-fir and 45 cubic feet, or 130 board 
feet (Scribner rule), of ponderosa pine per acre per year. 
Potential production is estimated for an even-aged, fully 
stocked stand of trees. 

Where the Whitecow soil is on north-facing slopes, the 
hazard of erosion is moderate, equipment limitations are 
moderate, seedling mortality is moderate, plant 
competition is severe, and the hazard of windthrow is 
slight. 

The main limitations of the Whitecow soil for 
management of timber are steepness of slope and low 
to moderate available water capacity. Steepness of 
slope restricts the kind of equipment that can be used 
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and makes its operation difficult. Competition from 
understory vegetation and low to moderate available 
water capacity make establishment of tree seedlings 
difficult. Reduction of plant competition helps in 
establishing seedlings. Maintaining adequate plant cover 
in disturbed areas and using sediment filter strips of 
undisturbed vegetation along streams reduce soil erosion 
and problems of water quality. 

The main limitations of the Hughesville soil for 
management of timber are steepness of slope, moderate 
depth to limestone, and very low available water 
capacity. Steepness of slope restricts the kind of 
equipment that can be used and makes its operation 
difficult. Competition from understory vegetation and very 
low available water capacity make establishment of tree 
seedlings difficult. Reduction of plant competition helps 
in establishing seedlings. The limited soil depth restricts 
development of plant roots, which results in trees being 
subject to windthrow. Maintaining small openings or 
progressively removing trees over a period of several 
years reduces windthrow. Maintaining adequate plant 
cover in disturbed areas and using sediment filter strips 
of undisturbed vegetation along streams reduce soil 
erosion and problems of water quality. 

The main limitations for homesite development on 
these soils are steepness of slope and moderate depth 
to limestone in the Hughesville soil. 

This map unit is in capability subclass Vile, 
nonirrigated. The Whitecow soil is in woodland suitability 
group 6r4 on south-facing slopes and group 6r2 on 
north-facing slopes. The Hughesville soil is in woodland 
suitability group 6f8 on south-facing slopes. 


263—Whitecow-Hughesville-Rock outcrop 
complex, 45 to 60 percent slopes. This map unit is on 
mountainsides in the southern part of the county. Slopes 


.commonly are more than 1,000 feet long. Elevation is 


4,000 to 6,500 feet. The average annual precipitation is 
about 22 inches, the average annual air temperature is 
about 40 degrees F, and the average frost-free period is 
about 70 days. 

This unit is about 30 percent Whitecow cobbly clay 
loam on south-facing side slopes, 10 percent Whitecow 
cobbly clay loam on north-facing side slopes, 15 percent 
Hughesville very flaggy clay loam on south-facing side 
slopes, 10 percent Hughesville very flaggy clay loam on 
north-facing side slopes, and 15 percent Rock outcrop. 
The Whitecow soil is in plane and concave areas on 
mountainsides, the Hughesville soil is in convex areas 
and along ridges, and Rock outcrop is on cliffs and 
ledges. 

Included in this unit are small areas of moderately 
deep Skaggs soils and shallow Sheege soils in areas of 
open grassland. Also included are small areas of talus 
below areas of Rock outcrop. included areas make up 
about 20 percent of the total acreage. 
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The Whitecow soil is deep and well drained. It formed 
in colluvium derived dominantly from limestone. Typically, 
the surface is covered by a mat of forest litter of 
undecomposed and decomposed needles, twigs, and 
cones about 2 inches thick. The surface layer is brown 
cobbly clay loam about 2 inches thick. The upper 7 
inches of the subsoil is brown cobbly clay loam, and the 
lower 7 inches is brown very cobbly clay loam. The 
upper 11 inches of the substratum is pale brown very 
cobbly clay loam, and the lower part to a depth of 60 
inches or more is very pale brown and pale brown 
extremely cobbly loam and extremely cobbly clay loam. 

Permeability of the Whitecow soil is moderate. 
Available water capacity is low to moderate. Effective 
rooting depth is 60 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is 60 inches or more. Runoff is rapid, and the hazard of 
water erosion is high. The hazard of soil blowing is 
moderate. 

The Hughesville soil is moderately deep and well 
drained. It formed in residuum and colluvium derived 
dominantly from fractured hard limestone. Typically, the 
surface is covered by a mat of forest litter of 
decomposed and undecomposed needles, twigs, and 
cones about 2 inches thick. The surface layer is dark 
grayish brown very flaggy loam about 2 inches thick. The 
upper 8 inches of the subsoil is brown very flaggy clay 
loam, and the lower 12 inches is pale brown very flaggy 
loam. The upper 10 inches of the substratum is light gray 
extremely flaggy loam, and the lower 6 inches is white 
extremely flaggy loam. Limestone is at a depth of about 
38 inches. Depth to limestone ranges from 20 to 40 
inches. 

Permeability of the Hughesville soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
40 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

Rock outcrop consists of ledges and escarpments of 
limestone. 

Most areas of the soils in this unit are used as 
rangeland. A few areas are used as woodland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The Whitecow and Hughesville soils are forested. 
They are poorly suited to livestock grazing. The potential 
native understory vegetation on the south-facing slopes 
of the Whitecow and Hughesville soils is dominated by 
common juniper, arrowleaf balsamroot, Idaho fescue, 
Engelmann aster, Oregon-grape, creeping juniper, Rocky 
Mountain juniper, Columbia needlegrass, and bluebunch 
wheatgrass. The understory provides limited amounts of 
forage for livestock. Steepness of slope adversely 
affects the distribution and management of livestock. 
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The south-facing slopes of the Whitecow and 
Hughesville soils are suited to the production of 
ponderosa pine. The site index is about 50. At the 
culmination of the mean annual increment (CMAI), the 
south-facing slopes of the Whitecow and Hughesville 
soils can produce about 35 cubic feet, or 90 board feet 
(Scribner rule), of ponderosa pine per acre per year. 
Potential production is estimated for an even-aged, fully 
stocked stand of trees. 

Where the Whitecow soil is on south-facing slopes, the 
hazard of erosion is moderate, equipment limitations are 
moderate, seedling mortality is severe, plant competition 
is severe, and the hazard of windthrow is slight. 

Where the Hughesville soil is on south-facing slopes, 
the hazard of erosion is moderate, equipment limitations 
are moderate, seedling mortality is severe, plant 
competition is severe, and the hazard of windthrow is 
moderate. 

The potential native understory vegetation on the 
north-facing slopes of the Whitecow and Hughesville 
soils is dominated by common juniper, mallow ninebark, 
Columbia brome, Woods rose, pinegrass, common 
snowberry, white spirea, and elk sedge. The understory 
provides limited amounts of forage for livestock. 

The north-facing slopes of the Whitecow and 
Hughesville soils are suited to the production of Douglas- 
fir and ponderosa pine. The site index is about 40 for 
Douglas-fir and 60 for ponderosa pine. At the 
culmination of the mean annual increment (CMAI), the 
north-facing slopes of the Whitecow and Hughesville 
soils can produce about 55 cubic feet, or 160 board feet, 
of Douglas-fir and 45 cubic feet, or 130 board feet 
(Scribner rule), of ponderosa pine per acre per year. 
Potential production is estimated for an even-aged, fully 
stocked stand of trees. 

Where the Whitecow soil is on north-facing slopes, the 
hazard of erosion is moderate, equipment limitations are 
moderate, seedling mortality is moderate, plant 
competition is severe, and the hazard of windthrow is 
slight. 

Where the Hughesville soil is on north-facing slopes, 
the hazard of erosion is moderate, equipment limitations 
are moderate, seedling mortality is moderate, plant 
competition is severe, and the hazard of windthrow is 
moderate. 

The main limitations of the Whitecow soil for 
management of timber are steepness of slope and low 
to moderate available water capacity. Slope restricts the 
kind of equipment that can be used and makes its 
operation difficult. Competition from understory 
vegetation and low to moderate available water capacity 
make establishment of tree seedlings difficult. Reduction 
of plant competition helps in establishing seedlings. 
Maintaining adequate plant cover in disturbed areas and 
using sediment filter strips of undisturbed vegetation 
along streams reduce soil erosion and problems of water 


quality. 
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The main limitations of the Hughesville soil for 
management of timber are steepness of slope, moderate 
depth to limestone, and very low available water 
capacity. Slope restricts the kind of equipment that can 
be used and makes its operation difficult. Competition 
from understory vegetation and very low available water 
capacity make establishment of tree seedlings difficult. 
The areas of Rock outcrop and the limitations of this soil 
make harvesting of timber and other forest management 
practices very difficult. Reduction of plant competition 
helps in establishing seedlings. The limited soil depth 
restricts development of plant roots, which results in 
trees being subject to windthrow. Maintaining small 
openings or progressively removing trees over a period 
of several years reduces windthrow. Maintaining 
adequate plant cover in disturbed areas and using 
sediment filter strips of undisturbed vegetation along 
streams reduce soil erosion and problems of water 
quality. This soil is not suited to road construction. 

The main limitations for homesite development on 
these soils are steepness of slope, moderate depth to 
limestone in the Hughesville soil, and areas of Rock 
outcrop. 

This map unit is in capability subclass Vile, 
nonirrigated. The Whitecow soil is in woodland suitability 
group 6r4 on south-facing slopes and group 6r2 on 
north-facing slopes. The Hughesville soil is in woodland 
suitability group 6f8 on south-facing slopes and group 
6f4 on north-facing slopes. 


264—Whitore-Firada cobbly clay loams, 15 to 60 
percent slopes. This map unit is on uplands in the 
southern part of the county. Slopes commonly are more 
than 1,000 feet long. Elevation is 4,800 to 8,500 feet. 
The average annual precipitation is about 22 inches, the 
average annual air temperature is about 40 degrees F, 
and the average frost-free period is about 60 days. 

This unit is about 65 percent Whitore cobbly clay loam 
and 25 percent Firada cobbly clay loam. The Whitore soil 
is on mountainsides, and the Firada soil is in convex 
areas on mountains. 

Included in this unit are small areas of shallow soils 
and small areas of Rock outcrop on ridgetops. Included 
areas make up about 10 percent of the total acreage. 

The Whitore soil is deep and well drained. It formed in 
colluvium and alluvium derived dominantly from 
limestone. Typicaily, the surface is covered by a mat of 
forest litter of undecomposed and decomposed needles, 
twigs, and cones about 1 1/2 inches thick. The surface 
layer is pale brown cobbly clay loam about 2 inches 
thick. The upper 6 inches of the subsoil is brown cobbly 
clay loam, the next 15 inches is brown and pale brown 
very cobbly clay loam, and the lower part to a depth of 
66 inches or more is very pale brown and white very 
cobbly clay loam and extremely cobbly clay loam. 

Permeability of the Whitore soil is moderate. Available 
water capacity is low to moderate. Effective rooting 


237 


depth is 66 inches or more. The average annual wetting 
depth where this soil is under native vegetation is 66 
inches or more. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The Firada soil is moderately deep and well drained. It 
formed in colluvium and residuum derived dominantly 
from fractured hard limestone. Typically, the surface is 
covered by a mat of forest litter of needles and twigs 
about 1 1/2 inches thick. The surface layer is light gray 
cobbly clay loam about 3 inches thick. The subsoil is 
brown and pale brown very cobbly clay loam about 14 
inches thick. The substratum is light brownish gray 
extremely flaggy clay loam about 8 inches thick. 
Limestone is at a depth of about 25 inches. Depth to 
limestone ranges from 20 to 40 inches. 

Permeability of the Firada soil is moderate. Available 
water capacity is very low. Effective rooting depth is 20 
to 40 inches. The average annual wetting depth where 
this soil is under native vegetation is 20 to 40 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 

The soils in this unit are used mainly as rangeland. 
They are also used as woodland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The Whitore and Firada soils are forested. They are 
poorly suited to livestock grazing. The potential native 
understory vegetation on the Whitore soil is dominated 
by raceme pussytoes, arnica, white spirea, sidebells 
wintergreen, Oregon-grape, yellow bristlegrass, alpine 
bluebells, Rocky Mountain clematis, slender hawkweed, 
onion, and mountain sweetroot. The understory provides 
limited amounts of forage for livestock. 

The Whitore soil is suited to the production of 
Douglas-fir and white spruce. The site index is about 40 
for Douglas-fir and 30 for white spruce. At the 
culmination of the mean annual increment (CMAI), the 
Whitore soil can produce about 50 cubic feet, or 160 
board feet, of Douglas-fir and 35 cubic feet, or 100 board 
feet (Scribner rule), of white spruce per acre per year. 
Potential production is estimated for an even-aged, fully 
stocked stand of trees. 

Seedling mortality is slight, plant competition is severe, 
and the hazard of windthrow is moderate. Where slopes 
are 15 to 25 percent, the hazard of erosion and 
equipment limitations are slight. Where slopes are 25 to 
60 percent, the hazard of erosion and equipment 
limitations are moderate. 

The main limitations of the Whitore soil for 
management of timber are steepness of slope and low 
to moderate available water capacity. Where slopes are 
25 to 60 percent, the kind of equipment that can be 
used is restricted and its operation is difficult. 
Competition from understory vegetation and low to 
moderate available water capacity make establishment 
of tree seedlings difficult. Maintaining adequate plant 
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cover in disturbed areas and using sediment filter strips 
of undisturbed vegetation along streams reduce soil 
erosion and problems of water quality where slopes of 
15 to 60 percent. 

The potential native understory vegetation on the 
Firada soil is dominated by Oregon-grape, white spirea, 
common snowberry, blue huckleberry, heartleaf arnica, 
twinflower, northern bedstraw, common pipsissewa, 
feather solomonseal, and clematis. The understory 
provides limited amounts of forage for livestock. Where 
slopes are 30 to 60 percent, the distribution and 
management of livestock are adversely affected. 

The Firada soil is suited to the production of Douglas- 
fir and white spruce. The site index is about 36 for 
Douglas-fir and 27 for white spruce. At the culmination of 
the mean annual increment (CMAI), the Firada soil can 
produce about 45 cubic feet, or 140 board feet, of 
Douglas-fir and 45 cubic feet, or 140 board feet 
(Scribner rule), of white spruce per acre per year. 
Potential production is estimated for an even-aged, fully 
stocked stand of trees. 

Seedling mortality is slight, plant competition is severe, 
and the hazard of windthrow is moderate. Where slopes 
are 15 to 25 percent, the hazard of erosion is slight, 
equipment limitations are slight. Where slopes are 25 to 
60 percent, the hazard of erosion and equipment 
limitations are moderate. 

The main limitations of the Firada soil for management 
of timber are steepness of slope, moderate depth to 
limestone, and very low available water capacity. Where 
slopes are 25 to 60 percent, the kind of equipment that 
can be used is restricted and its operation is difficult. 
Competition from understory vegetation and very low 
available water capacity make establishment of tree 
seedlings difficult. The limited soil depth restricts 
development of plant roots, which results in trees being 
subject to windthrow. Maintaining small openings or 
progressively removing trees over a period of several 
years reduces windthrow. Maintaining adequate plant 
cover in disturbed areas and using sediment filter strips 
of undisturbed vegetation along streams reduce soil 
erosion and problems of water quality. 

The main limitations for homesite development on 
these soils are steepness of slope and moderate depth 
to limestone in the Firada soil. 

This map unit is in capability subclass Vile, 
nonirrigated. The Whitore soil is in woodland suitability 
group 6o1 where slopes are 15 to 25 percent and group 
6r1 where slopes are 25 to 60 percent. The Firada soil is 
in woodland suitability group 6f1 where slopes are 15 to 
25 percent and group 6f3 where slopes are 25 to 60 
percent. 


265—Widen-Hughesville-Lipke complex, 15 to 60 
percent slopes. This map unit is on uplands and foot 
slopes in the south-central part of the county. Slopes 
commonly are less than 250 to 1,000 feet long. 


Soil survey 


Elevation is 4,200 to 5,300 feet. The average annual 
precipitation is about 20 inches, the average annual air 
temperature is about 41 degrees F, and the average 
frost-free period is about 100 days. 

This unit is about 30 percent Widen silty clay loam, 20 
percent Hughesville very flaggy clay loam on south- 
facing side slopes, 10 percent Hughesville very flaggy 
clay loam on north-facing side slopes, and 25 percent 
Lipke clay loam. The Widen and Hughesville soils are on 
uplands, and the Lipke soil is on foot slopes. 

Included in this unit are small areas of deep Tibs and 
Whitecow soils on foot slopes and small areas of deep 
Mocmont soils on uplands. Included areas make up 
about 15 percent of the total acreage. 

The Widen soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
semiconsolidated siltstone. Typically, the surface is 
covered by a mat of conifer forest litter and humus about 
1 inch thick. The surface layer is dark gray silt loam 
about 1 inch thick. The subsurface layer is pinkish gray 
silty clay loam about 3 inches thick. The upper 8 inches 
of the subsoil is brown silty clay, and the lower 24 inches 
is pale yellow silty clay. Pale yellow siltstone is at a 
depth of about 36 inches. Depth to siltstone ranges from 
20 to 40 inches. 

Permeability of the Widen soil is slow. Available water 
capacity is low to moderate. Effective rooting depth is 20 
to 40 inches. The average annual wetting depth where 
this soil is under native vegetation is 20 to 40 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is slight. 

The Hughesville soil is moderately deep and well 
drained. It formed in residuum and colluvium derived 
dominantly from fractured hard limestone. Typically, the 
surface is covered by a mat of forest litter of 
decomposed and undecomposed needles, twigs, and 
cones about 2 inches thick. The surface layer is dark 
grayish brown flaggy loam about 2 inches thick. The 
upper 8 inches of the subsoil is brown very flaggy clay 
loam, and the lower 12 inches is pale brown very flaggy 
loam. The upper 10 inches of the substratum is light gray 
extremely flaggy loam, and the lower 6 inches is white 
extremely flaggy loam. Limestone is at a depth of about 
38 inches. Depth to limestone ranges from 20 to 40 
inches. 

Permeability of the Hughesville soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
40 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The Lipke soil is deep and well drained. It formed in 
alluvium and residuum derived dominantly from shale. 
Typically, the surface is covered by a mat of pine cones, 
needles, twigs, and humus about 2 inches thick. The 
surface layer is dark grayish brown clay loam about 1 
inch thick. The next layer is dark grayish brown and 
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grayish brown clay loam about 11 inches thick. The 
upper 8 inches of the subsoil is light brownish gray clay, 
and the lower 22 inches is brown and pale brown clay. 
The substratum to a depth of 60 inches or more is light 
yellowish brown and gray clay. 

Permeability of the Lipke soil is very slow. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is 60 inches or more. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 

Most areas οἱ the soils in this unit are used as 
rangeland. A few areas are used as woodland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

These soils are forested. They are suited to livestock 
grazing. The potential native understory vegetation on 
the Widen soil is dominated by common snowberry, 
Columbia needlegrass, Idaho fescue, blue wildrye, 
Oregon-grape, Woods rose, common juniper, black 
hawthorn, russet buffaloberry, bluebunch wheatgrass, 
and northern bedstraw. The understory provides 

moderate amounts of forage for livestock. 

' The Widen soil is suited to the production of 
ponderosa pine and Douglas-fir. The site index is about 
60 for ponderosa pine and 30 for Douglas-fir. At the 
culmination of the mean annual increment (CMAI), the 
Widen soil can produce about 45 cubic feet, or 130 
board feet, of ponderosa pine and 35 cubic feet, or 100 
board feet (Scribner rule), of Douglas-fir per acre per 
year. Potential production is estimated for an even-aged, 
fully stocked stand of trees. 

Seedling mortality is moderate, plant competition is 
moderate, and the hazard of windthrow is moderate. 
Where slopes are 15 to 25 percent, the hazard of 
erosion and equipment limitations are moderate. Where 
slopes are 25 to 60 percent, the hazard of erosion and 
equipment limitations are severe. 

The main limitations of the Widen soil for management 
of timber are slow permeability, steepness of slope, soil 
texture, and low soil strength. Slow permeability and 
steepness of slope increase the hazard of erosion. 
Maintaining adequate plant cover in disturbed areas and 
using sediment filter strips of undisturbed vegetation 
along streams reduce soil erosion and problems of water 
quality. The clay loam texture of the surface layer limits 
the use of equipment. The soil has low strength when 
wet, which results in poor trafficability and in soil 
compaction if heavy equipment is used to yard logs. 
Operating equipment when the soil is dry or frozen 
overcomes these limitations. Reduction of plant 
competition helps in establishing seedlings. 

The potential native understory vegetation on the 
south-facing slopes of the Hughesville soil is dominated 
by common juniper, arrowleaf balsamroot, Idaho fescue, 
Engelmann aster, Oregon-grape, horizontal juniper, 
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Rocky Mountain juniper, Columbia needlegrass, and 
bluebunch wheatgrass. The understory provides 
moderate amounts of forage for livestock. 

The south-facing slopes of the Hughesville soil are 
suited to the production of ponderosa pine. The site 
index is about 50. At the culmination of the mean annual 
increment (CMAI), the south-facing slopes of the 
Hughesville soils can produce about 35 cubic feet, or 90 
board feet (Scribner rule), of ponderosa pine per acre 
per year. Potential production is estimated for an even- 
aged, fully stocked stand of trees. 

The potential native understory vegetation on the 
north-facing slopes of the Hughesville soil is dominated 
by common juniper, mallow ninebark, Columbia brome, 
Woods rose, pinegrass, common snowberry, white 
spirea, and elk sedge. The understory provides moderate 
amounts of forage for livestock. 

The north-facing slopes of the Hughesville soil are 
suited to the production of Douglas-fir and ponderosa 
pine. The site index is about 40 for Douglas-fir and 60 
for ponderosa pine. At the culmination of the mean 
annual increment (CMAI), the north-facing slopes of the 
Hughesville soil can produce about 55 cubic feet, or 160 
board feet, of Douglas-fir and 45 cubic feet, or 130 board 
feet (Scribner rule), of ponderosa pine per acre per year. 
Potential production is estimated for an even-aged, fully 
stocked stand of trees. 

On the Hughesville soil, the hazard of erosion is 
moderate, equipment limitations are moderate, plant 
competition is severe, and the hazard of windthrow is 
moderate. Seedling mortality is severe on south-facing 
slopes and moderate on north-facing slopes. 

The main limitations of the Hughesville soil for 
management of timber are steepness of slope, moderate 
depth to limestone, and very low available water 
capacity. Steepness of slope restricts the kind of 
equipment that can be used and makes its operation 
difficult. Competition from understory vegetation and very 
low available water capacity make establishment of tree 
seedlings difficult. Reduction of plant competition helps 
in establishing seedlings. The limited soil depth restricts 
development of plant roots, which results in trees being 
subject to windthrow. Maintaining small openings or 
progressively removing trees over a period of several 
years reduces windthrow. Maintaining adequate plant 
cover in disturbed areas and using sediment filter strips 
of undisturbed vegetation along streams reduce soil 
erosion and problems of water quality. 

The potential native understory vegetation on the 
Lipke soil is dominated by Oregon-grape, common 
snowberry, white spirea, common chokecherry, 
Saskatoon serviceberry, heartleaf arnica, blue wildrye, 
northern bedstraw, western meadowrue, Engelmann 
aster, starry false solomonseal, and Canada violet. The 
understory provides moderate amounts of forage for 
livestock. 
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The Lipke soil is suited to the production of ponderosa 
pine and Douglas-fir. The site index is about 78 for 
ponderosa pine and 37 for Douglas-fir. At the 
culmination of the mean annual increment (CMAI), the 
Lipke soil can produce about 65 cubic feet, or 220 board 
feet, of ponderosa pine and 45 cubic feet, or 140 board 
feet (Scribner rule), of Douglas-fir per acre per year. 
Potential production is estimated for an even-aged, fully 
stocked stand of trees. 

Seedling mortality is slight, plant competition is 
moderate, and the hazard of windthrow is moderate. 
Where slopes are 15 to 25 percent, the hazard of 
erosion and equipment limitations are moderate. Where 
slopes are 25 to 60 percent, the hazard of erosion and 
equipment limitations are severe. 

The main limitations of the Lipke soil for management 
of timber are slow permeability, steepness of slope, soil 
texture, and low soil strength. Slow permeability and 
steepness of slope increase the hazard of erosion. 
Maintaining adequate plant cover in disturbed areas and 
using sediment filter strips of undisturbed vegetation 
along streams reduce soil erosion and problems of water 
quality. The soil has low strength when wet, which 
results in poor trafficability and in soil compaction if 
heavy equipment is used to yard logs. Operating 
equipment when the soil is dry or frozen overcomes this 
limitation. Reduction of plant competition helps in 
establishing seedlings. Maintaining adequate plant cover 
in disturbed areas and using sediment filter strips of 
undisturbed vegetation along streams reduce soil erosion 
and problems of water quality. 

The main limitations for homesite development on 
these soils are steepness of slope, moderate depth to 
siltstone in the Widen soil, and moderate depth to 
limestone in the Hughesville soil. 

This map unit is in capability subclass Vile, 
nonirrigated. The Widen soil is in woodland suitability 
group 5c2 where slopes are 15 to 25 percent and group 
5c6 where slopes are 25 to 60 percent. The south-facing 
slopes of the Hughesville soil are in woodland suitability 
group 6f6 where slopes are 15 to 25 percent and group 
6f8 where slopes are 25 to 60 percent; and the north- 
facing slopes are in group 6f2 where slopes are 15 to 25 
percent and group 6f4 where slopes are 25 to 60 
percent. The Lipke soil is in woodland suitability group 
4c2 where slopes are 15 to 25 percent and group 4c4 
where slopes are 25 to 45 percent. 


266—Windham gravelly loam, 0 to 4 percent 
slopes. This deep, well drained soil is on terraces in the 
central and western parts of the county. It formed in 
alluvium derived dominantly from limestone. Slopes 
commonly are more than 1,000 feet long. Elevation is 
3,200 to 5,200 feet. The average annual precipitation is 
about 16 inches, the average annual air temperature is 
about 43 degrees F, and the average frost-free period is 
about 120 days. 


Soil survey 


Included in this unit are small areas of Windham loam 
and small areas of deep Judith soils. The Judith soils are 
mainly in concave areas. 

Typically, the surface layer of this Windham soil is dark 
grayish brown gravelly loam about 6 inches thick. The 
subsoil is pale brown gravelly clay loam about 6 inches 
thick. The upper 6 inches of the substratum is white very 
gravelly loam, and the lower part to a depth of 60 inches 
or more is very pale brown extremely gravelly loam. 

Permeability is moderate to a depth of about 18 inches 
and moderately rapid below this depth. Available water 
capacity is very low to low. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 30 inches. 
Runoff is slow, and the hazard of water erosion is slight. 
The hazard of soil blowing is high. 

This soil is used primarily for nonirrigated crops, mainly 
wheat, barley, and oats, and for hay and pasture. It is 
also used as rangeland. 

This soil is suited to nonirrigated crops. It is limited 
mainly by the very low to low available water capacity, 
low precipitation, and the hazard of soil blowing. Crops 
that are tolerant of drought are most suitable because 
the available moisture is not adequate for good growth 
of most other crops. Stripcropping, tall grass barriers, 
field windbreaks, minimum tillage, stubble-mulch tillage, 
and growing sod crops such as hay and pasture help to 
control soil blowing. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, western wheatgrass, green 
needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, fringed sagewort, and wild rose increases. If 
excessive grazing continues, plants such as broom 
snakeweed, clubmoss, perennial weeds, and annuals 
may invade. The potential plant community produces 
about 1,400 pounds of air-dry vegetation in years of 
above-normal precipitation and 700 pounds in years of 
below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

This soil is suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. 

The main limitation for homesite development on this 
Soil is the content of rock fragments. Lawn grasses, 
shrubs, and trees that are not sensitive to lime-induced 
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chlorosis are well suited to use in landscaping. An 
annual application of iron chelates reduces the risk of 
chlorosis. Removal of pebbles and cobbles in disturbed 
areas is needed for best results when landscaping, 
particularly in areas used for lawns. The very gravelly or 
extremely gravelly material below a depth of about 15 
inches is good road fill. 

This map unit is in capability subclass IVs, 
nonirrigated, and in Limy range site, 15- to 19-inch 
precipitation zone. 


267—Windham very gravelly loam, 2 to 8 percent 
slopes. This deep, well drained soil is on terraces and 
fans in the central and western parts of the county. It 
formed in alluvium derived dominantly from limestone. 
Slopes commonly are 250 to 1,000 feet long. Elevation 
is 3,200 to 5,200 feet. The average annual precipitation 
is about 16 inches, the average annual air temperature is 
about 43 degrees F, and the average frost-free period is 
about 120 days. 

Included in this unit are small areas of Windham loam, 
Windham gravelly loam, and Windham very cobbly loam. 
Also included are small areas of soils that are underlain 
by sand and gravel at a depth of 15 to 24 inches. 

Typically, the surface layer of this Windham soil is dark 
grayish brown very gravelly loam about 6 inches thick. 
The subsoil is pale brown very gravelly clay loam about 
6 inches thick. The upper 6 inches of the substratum is 
white very gravelly loam, and the lower part to a depth of 
60 inches or more is very pale brown extremely gravelly 
loam. 

Permeability is moderate to a depth of about 18 inches 
and moderately rapid below this depth. Available water 
capacity is very low to low. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 30 inches. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is high. 

This soil is used as rangeland. 

This soil is poorly suited to cultivated crops and to hay 
and pasture because it has many small stones in the 
surface layer and is droughty. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, western wheatgrass, green 
needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, fringed sagewort, and wild rose increases. If 
excessive grazing continues, plants such as broom 
snakeweed, clubmoss, perennial weeds, and annuals 
may invade. The potential plant community produces 
about 1,400 pounds of air-dry vegetation in years of 
above-normal precipitation and 700 pounds in years of 
below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
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slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

This soil is suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. Summer fallow, 
cultivation for weed control, and adapted plants are 
needed to insure establishment and survival of 
seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitation for homesite development on this 
soil is the content of rock fragments. Lawn grasses, 
shrubs, and trees that are not sensitive to lime-induced 
chlorosis are well suited to use in landscaping. An 
annual application of iron chelates reduces the chlorosis. 
Removal of pebbles and cobbles in disturbed areas is 
needed for best results when landscaping, particularly in 
areas used for lawns. The very gravelly or extremely 
gravelly material below a depth of about 6 inches is 
good roadlill. 

This map unit is in capability subclass VIs, 
nonirrigated, and in Limy range site, 15- to 19-inch 
precipitation zone. 


268—Windham very gravelly loam, 8 to 45 percent 
slopes. This deep, well drained soil is on the edge of 
terraces in the central and western parts of the county. It 
formed in alluvium derived dominantly from limestone. 
Slopes commonly are 250 to 1,000 feet long. Elevation 
is 3,200 to 5,200 feet. The average annual precipitation 
is about 16 inches, the average annual air temperature is 
about 43 degrees F, and the average frost-free period is 
about 120 days. 

Included in this unit are small areas of soils that are 
underlain by bedrock at a depth of 10 to 40 inches. 
These soils are along steep and very steep edges of 
terraces on uplands. 

Typically, the surface layer of this Windham soil is dark 
grayish brown very gravelly loam about 6 inches thick. 
The subsoil is pale brown very gravelly clay loam about 
6 inches thick. The upper 6 inches of the substratum is 
white very gravelly loam, and the lower part to a depth of 
60 inches or more is very pale brown extremely gravelly 
loam. 

Permeability is moderate to a depth of about 18 inches 
and moderately rapid below this depth. Available water 
capacity is very low to low. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 30 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

This soil is used as rangeland. 
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This soil is poorly suited to cultivated crops and to hay 
and pasture because of steepness of slope and rough 
topography. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, western wheatgrass, green 
needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, fringed sagewort, and wild rose increases. If 
excessive grazing continues, plants such as broom 
snakeweed, clubmoss, perennial weeds, and annuals 
may invade. The potential plant community produces 
about 1,400 pounds of air-dry vegetation in years of 
above-normal precipitation and 700 pounds in years of 
below-normal precipitation. 

The surface layer of this soil is susceptible to water 
erosion and soil blowing if it is disturbed or if the range is 
overgrazed. The soil is not suited to mechanical 
treatment because of slope and rough topography. 

This soil is poorly suited to windbreaks. It is limited 
mainly by slope. 

The main limitations for homesite development on this 
soil are slope and content of rock fragments. Slope is a 
concern in installing septic tank absorption fields. 
Absorption lines should be installed on the contour. 
Lawn grasses, shrubs, and trees that are not sensitive to 
lime-induced chlorosis are well suited to use in 
landscaping. An annual application of iron chelates 
reduces the chlorosis. Removal of pebbles and cobbles 
in disturbed areas is needed for best results when 
landscaping, particularly in areas used for lawns. The 
very gravelly or extremely gravelly material below a 
depth of about 6 inches is good road fill. 

This map unit is in capability subclass Vle, 
nonirrigated, and in Limy range site, 15- to 19-inch 
precipitation zone. 


269—Windham very stony loam, 2 to 15 percent 
slopes. This deep, well drained soil is on fans and 
terraces in the central and western parts of the county. It 
formed in alluvium derived dominantly from limestone. 
Slopes commonly are 250 to 1,000 feet long. Elevation 
is 3,200 to 5,200 feet. The average annual precipitation 
is about 16 inches, the average annual air temperature is 
about 43 degrees F, and the average frost-free period is 
about 120 days. 

Included in this unit are small areas of shallow Castner 
soils and moderately deep Winifred soils on uplands. 
Also included are small areas of deep Judith soils and 
soils that are similar to this Windham soil but have 
slopes of 15 to 25 percent. 

Typically, the surface layer of this Windham soil is dark 
grayish brown very stony loam about 6 inches thick. The 
subsoil is pale brown very gravelly clay loam about 6 
inches thick. The upper 6 inches of the substratum is 
white very gravelly loam, and the lower part to a depth of 
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60 inches or more is very pale brown extremely gravelly 
loam. 

Permeability is moderate to a depth of about 18 inches 
and moderately rapid below this depth. Available water 
capacity is very low to low. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 30 inches. 
Runoff is medium, and the hazard of water erosion is 
moderate. The hazard of soil blowing is high. 

This soil is used as rangeland. 

This soil is poorly suited to cultivated crops and to hay 
and pasture because of the large stones in the surface 
layer. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, western wheatgrass, green 
needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, fringed sagewort, and wild rose increases. If 
excessive grazing continues, plants such as broom 
snakeweed, clubmoss, perennial weeds, and annuals 
may invade. The potential plant community produces 
about 1,400 pounds of air-dry vegetation in years of 
above-normal precipitation and 700 pounds in years of 
below-normal precipitation. 

The surface layer of this soil is susceptible to water 
erosion and soil blowing if it is disturbed or if the range is 
overgrazed. This unit is not suited to mechanical 
treatment because of the large stones in the surface 
layer. 

This soil is poorly suited to windbreaks. It is limited by 
stoniness. 

The main limitation for homesite development on this 
soil is content of rock fragments. Slope is a concern in 
installing septic tank absorption fields. Absorption lines 
should be installed on the contour. Lawn grasses, 
shrubs, and trees that are not sensitive to lime-induced 
chlorosis are well suited to use in landscaping. An 
annual application of iron chelates reduces the chlorosis. 
Removal of stones from the surface is necessary for 
landscaping and establishment of lawns. The very 
gravelly or extremely gravelly material below a depth of 
about 6 inches is good road fill. 

This map unit is in capability subclass VIs, 
nonirrigated, and in Limy range site, 15- to 19-inch 
precipitation zone. 


270—Winifred clay loam, 2 to 8 percent slopes. 
This moderately deep, well drained, undulating and 
gently rolling soil is on uplands in the central and 
western parts of the county. It formed in alluvium and 
residuum derived dominantly from semiconsolidated 
shale. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 3,500 to 4,700 feet. The average annual 
precipitation is about 16 inches, the average annual air 
temperature is about 43 degrees F, and the average 
frost-free period is about 120 days. 


Fergus County, Montana 


Included in this unit are small areas of deep Judith 
soils on terrace remnants and deep Linwell soils on fans 
and foot slopes. The Judith soils are underlain by very 
gravelly material below a depth of about 24 inches. 

Typically, the surface layer of this Winifred soil is dark 
grayish brown clay loam about 3 inches thick. The upper 
3 inches of the subsoil is dark grayish brown clay loam, 
the next 8 inches is grayish brown silty clay, and the 
lower 18 inches is grayish brown clay. Light brownish 
gray and yellowish brown shale is at a depth of about 32 
inches. Depth to shale ranges from 20 to 40 inches. 

Permeability is slow. Available water capacity is low to 
moderate. Effective rooting depth is 20 to 40 inches. The 
average annual wetting depth where this soil is under 
native vegetation is 20 to 26 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is moderate. 

This soil is used primarily for nonirrigated crops, mainly 
wheat, barley, oats, alfalfa, and grass for hay and 
pasture. It is also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazards of 
water erosion and soil blowing. Minimum tillage, contour 
cultivation, grassed waterways, stripcropping, and 
growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,300 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,700 pounds in 
years of below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to: 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 

The Winifred soil is suited to windbreaks, but the low 
to moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian crabapple, green ash, Siberian 
elm, ponderosa pine, and Rocky Mountain juniper. 
Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. Summer fallow, cultivation 
for weed control, and adapted plants are needed to 
insure establishment and survival of seedlings. 

The main limitations for homesite development on this 
soil are slow permeability, moderate depth to shale, 
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shrink-swell potential, and low soil strength. The soil is 
severely limited for septic tank absorption fields because 
of the slow permeability and moderate depth to shale. 
Cuts to level building sites can expose shale. Shrinking 
and swelling and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


271—Winifred-Castner-Norbert complex, 8 to 45 
percent slopes. This map unit is on uplands in the 
south-central part of the county. Slopes commonly are 
250 to 1,000 feet long. Elevation is 4,000 to 4,700 feet. 
The average annual precipitation is about 16 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free period is about 120 days. 

This unit is about 40 percent Winifred silty clay loam, 
30 percent Castner channery loam, and 20 percent 
Norbert clay. The Winifred soil is on plane and concave 
side slopes, and the Castner and Norbert soils are on 
convex side slopes. 

Included in this unit are small areas of deep Linwell 
soils on fans and foot slopes and small areas of Rock 
outcrop on ridge crests. The Linwell soils have slopes of 
8 to 15 percent. Included areas make up about 10 
percent of the total acreage. 

The Winifred soil is moderately deep and well drained. 
It formed in alluvium and residuum derived dominantly 
from semiconsolidated shale. Typically, the surface layer 
is dark grayish brown silty clay loam about 3 inches 
thick. The upper 3 inches of the subsoil is dark grayish 
brown silty clay loam, the next 8 inches is grayish brown 
silty clay, and the lower 18 inches is grayish brown clay. 
Light brownish gray and yellowish brown shale is at a 
depth of about 32 inches. Depth to shale ranges from 20 
to 40 inches. 

Permeability of the Winifred soil is slow. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
26 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is slight. 

The Castner soil is shallow and well drained. It formed 
in loamy residuum derived dominantly from fractured 
hard sandstone. Typically, the surface layer is grayish 
brown channery loam about 7 inches thick. The 
underlying material is pale brown very channery loam 
about 7 inches thick. Light gray sandstone is at a depth 
of about 14 inches. Depth to sandstone ranges from 10 
to 20 inches. 
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Permeability of the Castner soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 

The Norbert soil is shallow and well drained. It formed 
in residuum derived dominantly from semiconsolidated 
shale. Typically, the surface layer is olive gray clay about 
3 inches thick. The upper 6 inches of the underlying i 
material is olive gray clay, and the lower 8 inches is gray 
shaly clay. Olive gray shale is at a depth of about 14 
inches. Depth to shale ranges from 10 to 20 inches. 

Permeability of the Norbert soil is very slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant.community on the Winifred soil is 
mainly bluebunch wheatgrass, green needlegrass, 
western wheatgrass, and Idaho fescue. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of Idaho fescue, 
plains reedgrass, Sandberg bluegrass, and blue grama 
increases. If excessive grazing continues, plants such as 
broom snakeweed, Kentucky bluegrass, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 2,300 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,700 pounds in years of below-normal precipitation. 

The potential plant community on the Castner soil is 
mainly rough fescue, bluebunch wheatgrass, plains 
muhly, and green needlegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of Idaho fescue, blue 
grama, needleandthread, and prairie junegrass 
increases. If excessive grazing continues, plants such as 
Kentucky bluegrass, clubmoss, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 1,200 pounds οἱ air-dry vegetation in 
years of above-normal precipitation and 800 pounds in 
years of below-normal precipitation. 

The potential plant community on the Norbert soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
green needlegrass, and big sagebrush. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of plains reedgrass, 
Sandberg bluegrass, prairie junegrass, and fringed 
sagewort increases. If excessive grazing continues, 
plants such as broom snakeweed, pricklypear, perennial 
weeds, and annuals may invade. The potential plant 
community produces about 1,100 pounds of air-dry 
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vegetation in years of above-normal precipitation and 
600 pounds in years of below-normal precipitation. 

The surface layer is susceptible to water erosion and 
soil blowing if it is disturbed or if the range is overgrazed. 
These soils are not suited to mechanical treatment 
because of slope and rough topography. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

The main limitations for homesite development on the 
Winifred and Norbert soils are slow and very slow 
permeability, slope, moderate and shallow depth to 
shale, shrink-swell potential, and low soil strength. These 
soils are severely limited for septic tank absorption fields 
because of the slow and very slow permeability, slope, 
and moderate and shallow depth to shale. Cuts to level 
building sites can expose shale. Shrinking and swelling 
and low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

The main limitations for homesite development on the 
Castner soil are slope, shallow depth to sandstone, 
potential frost action, and content of rock fragments. The 
soil is severely limited for septic tank absorption fields 
because of slope and shallow depth to sandstone. Cuts 
to level building sites can expose sandstone. Frost 
action can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome this limitation. 
Removal of pebbles and cobbles in disturbed areas is 
needed for best results when landscaping, particularly in 
areas used for lawns. 

This map unit is in capability subclass Vile, 
nonirrigated. The Winifred soil is in Clayey range site, 15- 
to 19-inch precipitation zone, the Castner soil is in 
Shallow range site, 15- to 19-inch precipitation zone, and 
the Norbert soil is in Shallow Clay range site, 15- to 19- 
inch precipitation zone. 


272—Winifred-Judith clay loams, 4 to 8 percent 
slopes. This map unit is on uplands and terraces in the 
central and western parts of the county. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 3,500 
to 4,700 feet. The average annual precipitation is about 
16 inches, the average annual air temperature is about 
43 degrees F, and the average frost-free period is about 
120 days. 

This unit is about 50 percent Winifred clay loam and 
30 percent Judith clay loam. The Winifred soil is on 
uplands, and the Judith soil is on terraces. 

Included in this unit are small areas of Judith gravelly 
clay loam on convex side slopes and small areas of 
deep Linwell soils on foot slopes and fans. Included 
areas make up about 20 percent of the total acreage. 


Fergus County, Montana 


The Winifred soil is moderately deep and well drained. 
It formed in local alluvium and residuum derived 
dominantly from semiconsolidated shale. Typically, the 
surface layer is dark grayish brown clay loam about 3 
inches thick. The upper 3 inches of the subsoil is dark 
grayish brown clay loam, the next 8 inches is grayish 
brown silty clay, and the lower 18 inches is grayish 
brown clay. Light brownish gray and yellowish brown 
shale is at a depth of about 32 inches. Depth to shale 
ranges from 20 to 40 inches. 

Permeability of the Winifred soil is slow. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
26 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is 
moderate. 

The Judith soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 6 
inches thick. The upper 11 inches of the subsoil is brown 
and very pale brown clay loam, and the lower 7 inches is 
white clay loam. The upper 22 inches of the substratum 
is very pale brown extremely gravelly loam, and the 
lower part to a depth of 66 inches or more is very pale 
brown extremely gravelly sandy clay loam. 

Permeability of the Judith soil is moderate to a depth 
of about 24 inches and moderately rapid below this 
depth. Available water capacity is moderate. Effective 
rooting depth is 66 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is about 30 inches. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
high. 

The soils in this unit are used primarily for nonirrigated 
crops, mainly wheat, barley, oats, alfalfa, and grass for 
hay and pasture. They are also used as rangeland. 

These soils are well suited to nonirrigated crops. They 
are limited mainly by the moderate to low available water 
capacity, low precipitation, and the hazards of soil 
blowing and water erosion. Minimum tillage, contour 
cultivation, grassed waterways, stripcropping, and 
growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. 

The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,300 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,700 pounds in 
years of below-normal precipitation. 
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These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Winifred soil is suited to windbreaks, but the 
moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian crabapple, green ash, Siberian 
elm, ponderosa pine, and Rocky Mountain juniper. 
Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. 

The Judith soil is suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. Planting on the 
contour helps to conserve moisture. 

The main limitations for homesite development on the 
Winifred soil are slow permeability, moderate depth to 
shale, shrink-swell potential, and low soil strength. The 
soil is severely limited for septic tank absorption fields 
because of the slow permeability and moderate depth to 
shale. Cuts to level building sites can expose shale. 
Shrinking and swelling and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

The main limitations for homesite development on the 
Judith soil are potential frost action and low soil strength. 
Frost action and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. The extremely gravelly 
material below a depth of about 24 inches is good road 
fill. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Clayey range site, 15- to 19-inch precipitation 
zone. 


273—Winifred-Judith clay loams, 8 to 15 percent 
slopes. This map unit is on uplands and terraces in the 
central and western parts of the county. Slopes 
commonly are 250 to 1,000 feet long. Elevation is 3,500 
to 4,700 feet. The average annual precipitation is about 
16 inches, the average annual air temperature is about 
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43 degrees F, and the average frost-free period is about 
120 days. 

This unit is about 50 percent Winifred clay loam and 
25 percent Judith clay loam. The Winifred soil is on 
uplands, and the Judith soil is on terraces. 

Included in this unit are small areas of Judith gravelly 
clay loam and small areas of deep Windham soils on 
terrace edges. Also included are small areas of deep 
Linwell soils on foot slopes. Included areas make up 
about 25 prcent of the total acreage. 

The Winifred soil is moderately deep and well drained. 
It formed in local alluvium and residuum derived 
dominantly from semiconsolidated shale. Typically, the 
surface layer is dark grayish brown clay loam about 3 
inches thick. The upper 3 inches of the subsoil is dark 
grayish brown clay loam, the next 8 inches is grayish 
brown silty clay, and the lower 18 inches is grayish 
brown clay. Light brownish gray and yellowish brown 
shale is at a depth of about 32 inches. Depth to shale 
ranges from 20 to 40 inches. 

Permeability of the Winifred soil is slow. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
26 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The Judith soil is deep and well drained. It formed in 
alluvium derived dominantly from limestone. Typically, 
the surface layer is dark grayish brown clay loam about 6 
inches thick. The upper 11 inches of the subsoil is brown 
and very pale brown clay loam, and the lower 7 inches is 
white clay loam. The upper 22 inches of the substratum 
is very pale brown extremely gravelly loam, and the 
lower part to a depth of 66 inches or more is very pale 
brown extremely gravelly sandy clay loam. 

Permeability of the Judith soil is moderate to a depth 
of about 24 inches and moderately rapid below this 
depth. Available water capacity is moderate. Effective 
rooting depth is 66 inches or more. The average annual 
wetting depth where this soil is under native vegetation 
is about 30 inches. Runoff is rapid, and the hazard of 
water erosion is high. The hazard of soil blowing is high. 

The soils in this unit are used mainly for hay and 
pasture and as rangeland. They are also used for 
nonirrigated crops such as wheat, barley, and oats. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the moderate to low available water 
capacity, low precipitation, and the hazards of soil 
blowing and water erosion. Minimum tillage, contour 
cultivation, grassed waterways, stubble-mulch tillage, and 
growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. 

The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
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Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,300 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,700 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Winifred soil is suited to windbreaks, but the low 
to moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian crabapple, green ash, Siberian 
elm, ponderosa pine, and Rocky Mountain juniper. 
Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. 

The Judith soil is suited to windbreaks, but the high 
concentration of lime at a depth of less than 15 inches 
and the limited moisture supply restrict the choice of 
trees and shrubs. Suitable trees for planting are Russian- 
olive, Siberian elm, ponderosa pine, and Rocky Mountain 
juniper. Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, and skunkbush sumac. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. Planting on the 
contour helps to conserve moisture. 

The main limitations for homesite development on the 
Winifred soil are slow permeability, moderate depth to 
shale, shrink-swell potential, and low soil strength. The. 
Soil is severely limited for septic tank absorption fields 
because of the slow permeability and moderate depth to 
shale. Cuts to level building sites can expose shale. 
Shrinking and swelling and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

The main limitations for homesite development on the 
Judith soil are potential frost action and low soil strength. 
Slope is a concern in installing septic tank absorption 
fields. Absorption lines should be installed on the 
contour. Frost action and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use of suitable fill material that is properly compacted 
can overcome these limitations. The extremely gravelly 
material below a depth of about 24 inches is good road 
fill. 


Fergus County, Montana 


This map unit is in capability subclass IVe, 
nonirrigated, and in Clayey range site, 15- to 19-inch 
precipitation zone. 


274—Winifred-Linwell clay loams, 8 to 15 percent 
slopes. This map unit is on uplands, fans, and foot 
slopes in the central and western parts of the county. 
Slopes commonly are 250 to 1,000 feet long. Elevation 
is 2,700 to 4,700 feet. The average annual precipitation 
is about 16 inches, the average annual air temperature is 
about 43 degrees F, and the average frost-free period is 
about 120 days. 

This unit is about 40 percent Winifred clay loam and 
35 percent Linwell clay loam. The Winifred soil is on 
uplands, and the Linwell soil is on fans and foot slopes. 

Included in this unit are small areas of moderately 
deep Eltsac soils on uplands and small areas of deep, 
gravelly Windham soils on ridges. Included areas make 
up about 25 percent of the total acreage. 

The Winifred soil is moderately deep and well drained. 
it formed in local alluvium and residuum derived 
dominantly from semiconsolidated shale. Typically, the 
surface layer is dark grayish brown clay loam about 3 
inches thick. The upper 3 inches of the subsoil is dark 
grayish brown clay loam, the next 8 inches is grayish 
brown silty clay, and the lower 18 inches is grayish 
brown clay. Light brownish gray and yellowish brown 
shale is at a depth of about 32 inches. Depth to shale 
ranges from 20 to 40 inches. 

Permeability of the Winifred soil is slow. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
26 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The Linwell soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is grayish brown clay loam about 6 inches 
thick. The subsoil is grayish brown and light brownish 
gray silty clay loam about 22 inches thick. The 
substratum to a depth of 66 inches or more is light 
brownish gray silty clay loam. 

Permeability of the Linwell soil is slow. Available water 
capacity is high. Effective rooting depth is 66 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 26 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is high. 

The soils in this unit are used mainly for hay and 
pasture and as rangeland. They are also used for 
nonirrigated crops such as wheat, barley, and nats. 

These soils are suited to nonirrigated crops. They are 
limited mainly by the hazards of water erosion and soil 
blowing. Minimum tillage, contour cultivation, grassed 
waterways, stubble-mulch tillage, and growing sod crops 
such as hay and pasture help to control soil blowing and 
water erosion. 
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The potential plant community on these soils is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and Idaho fescue. If the range is excessively 
grazed, the proportion of most of these plants decreases 
and the proportion of Idaho fescue, plains reedgrass, 
Sandberg bluegrass, and blue grama increases. If 
excessive grazing continues, plants such as broom 
snakeweed, Kentucky bluegrass, perennial weeds, and 
annuals may invade. The potential plant community 
produces about 2,000 pounds of air-dry vegetation in 
years of above-normal precipitation and 1,500 pounds in 
years of below-normal precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

The Winifred soil is suited to windbreaks, but the 
moderate available water capacity limits the growth of 
both trees and shrubs. Suitable trees for planting are 
Russian-olive, Siberian crabapple, green ash, Siberian 
elm, ponderosa pine, and Rocky Mountain juniper. 
Suitable shrubs are Siberian peashrub, Tatarian 
honeysuckle, lilac, common chokecherry, silver 
buffaloberry, and cotoneaster. 

The Linwell soil is well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 

Summer fallow, cultivation for weed control, and 
adapted plants are needed to insure establishment and 
survival of seedlings on these soils. Planting on the 
contour helps to conserve moisture. 

The main limitations for homesite development on 
these soils are slow permeability, shrink-swell potential, 
low soil strength, and moderate depth to shale in the 
Winifred soil. The soils are severely limited for septic 
tank absorption fields because of the slow permeability 
and the moderate depth to shale in the Winifred soil. If 
the Linwell soil is used for septic tank absorption fields, 
the slow permeability can be overcome by increasing the 
size of the absorption field. Cuts to level building sites 
can expose shale in the Winifred soil. Shrinking and 
swelling and low soil strength can damage roadbeds and 
road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
potential can be overcome by backfilling excavations 
with suitable material that has low shrink-swell potential. 

This map unit is in capability subclass IVe, 
nonirrigated, and in Clayey range site, 15- to 19-inch 
precipitation zone. 
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275—Winifred-Windham-Eltsac complex, 15 to 45 
percent slopes. This map unit is on uplands and 
terraces in the western and southern parts of the county. 
Slopes commonly are 250 to 1,000 feet long. Elevation 
is 3,500 to 4,700 feet. The average annual precipitation 


is about 16 inches, the average annual air temperature is 


about 43 degrees F, and the average frost-free period is 
about 120 days. 

This unit is about 40 percent Winifred clay loam, 25 
percent Windham very gravelly loam, and 25 percent 
Eltsac clay. The Winifred soil is on plane side slopes of 
uplands, the Windham soil is on terrace edges, and the 
Eltsac soil is on uplands. 

Included in this unit are small areas of shallow Norbert 
soils on ridges and deep Lawther soils on foot slopes 
and fans. Included areas make up about 10 percent of 
the total acreage. 

The Winifred soil is moderately deep and well drained. 
It formed in local alluvium and residuum derived 
dominantly from semiconsolidated shale. Typically, the 
surface layer is dark grayish brown clay loam about 3 
inches thick. The upper 3 inches of the subsoil is dark 
grayish brown clay loam, the next 8 inches is grayish 
brown silty clay, and the lower 18 inches is grayish 
brown clay. Light brownish gray and yellowish brown 
shale is at a depth of about 32 inches. Depth to shale 
ranges from 20 to 40 inches. 

Permeability of the Winifred soil is slow. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. The average annual wetting 
depth where this soil is under native vegetation is 20 to 
26 inches. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is moderate. 

The Windham soil is deep and well drained. It formed 
in loamy alluvium derived dominantly from limestone. 
Typically, the surface layer is dark grayish brown very 
gravelly loam about 6 inches thick. The subsoil is pale 
brown very gravelly clay loam about 6 inches thick. The 
upper 6 inches of the substratum is white very gravelly 
loam, and the lower part to a depth of 60 inches or more 
is very pale brown extremely gravelly loam. 

Permeability of the Windham soil is moderate to a 
depth of about 18 inches and moderately rapid below 
this depth. Available water capacity is very low to low. 
Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 30 inches. Runoff is rapid, and 
the hazard of water erosion is high. The hazard of soil 
blowing is high. 

The Eltsac soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
dark grayish brown clay about 4 inches thick. The upper 
17 inches of the underlying material is grayish brown 
clay, the next 8 inches is grayish brown and gray clay, 
and the lower 9 inches is dark gray and yellowish brown 
clay and shale fragments. Dark gray shale is at a depth 
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of about 38 inches. Depth to shale ranges from 20 to 40 
inches. 

Permeability of the Eltsac soil is very slow. Available 
water capacity is very low to low. Effective rooting depth 
is 20 to 40 inches. The average annual wetting depth 
where this soil is under native vegetation is 20 to 24 
inches. Runoff is rapid, and the hazard of water erosion 
is high. The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Winifred and 
Eltsac soils is mainly bluebunch wheatgrass, green 
needlegrass, western wheatgrass, and Idaho fescue. If 
the range is excessively grazed, the proportion of most 
of these plants decreases and the proportion of Idaho 
fescue, plains reedgrass, Sandberg bluegrass, and blue 
grama increases. If excessive grazing continues, plants 
such as broom snakeweed, Kentucky bluegrass, 
perennial weeds, and annuals may invade. The potential 
plant community produces about 2,300 pounds of air-dry 
vegetation in years of above-normal precipitation and 
1,700 pounds in years of below-normal precipitation. 

The potential plant community on the Windham soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
green needlegrass, and needleandthread. if the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, fringed sagewort, and wild rose increases. If 
excessive grazing continues, plants such as broom 
snakeweed, clubmoss, perennial weeds, and annuals 
may invade. The potential plant community produces 
about 1,400 pounds of air-dry vegetation in years of 
above-normal precipitation and 700 pounds in years of 
below-normal precipitation. 

The surface layer of these soils is susceptible to water 
erosion and soil blowing if it is disturbed or if the range is 
overgrazed. The soils are not suited to mechanical 
treatment because of slope and rough topography. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

The main limitations for homesite development on the 
Winifred and Eltsac soils are slow and very slow 
permeability, slope, moderate depth to shale, shrink- 
swell potential, and low soil strength. The soils are 
severely limited for septic tank absorption fields because 
of the slow and very slow permeability, slope, and 
moderate depth to shale. Cuts to level building sites can 
expose shale. Shrinking and swelling and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 
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The main limitations for homesite development on the 
Windham soil are slope and content of rock tragments. 
Slope is a concern in installing septic tank absorption 
fields. Absorption lines should be installed on the 
contour. Removal of pebbles and cobbles in disturbed 
areas is needed for best results when landscaping, 
particularly in areas used for lawns. 

This map unit is in capability subclass Vile, 
nonirrigated. The Winifred and Eltsac soils are in Clayey 
range site, 15- to 19-inch precipitation zone, and the 
Windham soil is in Limy range site, 15- to 19-inch 
precipitation zone. 


276—Work clay loam, 0 to 2 percent slopes. This 
deep, well drained soil is on terraces and fans in the 
central and western parts of the county. It formed in 
alluvium. Slopes commonly are more than 1,000 feet 
long. Elevation is 3,500 to 4,500 feet. The average 
annual precipitation is about 16 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free period is about 120 days. 

Typically, the surface layer of this Work soil is gray 
clay loam about 6 inches thick. The upper 25 inches of 
the subsoil is brown and grayish brown clay loam, and 
the lower 5 inches is grayish brown loam. The 
substratum to a depth of 60 inches or more is grayish 
brown sandy clay loam. 

Included in this unit are small, concave areas of deep 
Daglum soils that are salt and sodium affected. 

Permeability is moderately slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 26 inches. Runoff is 
slow, and the hazard of water erosion is slight. The 
hazard of soil blowing is moderate. 

This soil is used primarily for nonirrigated crops, mainly 
wheat, barley, oats, alfalfa, and grass for hay and 
pasture. It is also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazard of soil 
blowing. Stripcropping, tall grass barriers, field 
windbreaks, minimum tillage, stubble-mulch tillage, and 
growing sod crops such as hay and pasture help to 
control soil blowing. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and needleandthread. If the range is 
excessively grazed, the proportion of some of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, Sandberg bluegrass, and 
blue grama increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, clubmoss, 
and perennial weeds may invade. The potential plant 
community produces about 1,600 pounds of air-dry 
vegetation in years of above-normal precipitation and 
800 pounds in years of below-normal precipitation. 
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This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are moderately slow permeability, shrink-swell 
potential, and low soil strength. If the soil is used for 
septic tank absorption fields, the moderately slow 
permeability can be overcome by increasing the size of 
the absorption field. Shrinking and swelling and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass Ille, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 


277—Work clay loam, 2 to 8 percent slopes. This 
deep, well drained soil is on terraces and fans in the 
central and western parts of the county. It formed in 
alluvium. Slopes commonly are 250 to 1,000 feet long. 
Elevation is 3,500 to 4,500 feet. The average annual 
precipitation is about 16 inches, the average annual air 
temperature is about 43 degrees F, and the average 
frost-free period is about 120 days. 

Included in this unit are small areas of deep, salt- and 
alkali-affected Daglum soils in concave areas and small 
areas of deep Roy soils on fans near the Judith 
Mountains. 

Typically, the surface layer of this Work soil is gray 
clay loam about 6 inches thick. The upper 25 inches of 
the subsoil is brown and grayish brown clay loam, and 
the lower 5 inches is grayish brown loam. The 
substratum to a depth of 60 inches or more is grayish 
brown sandy clay loam. 

Permeability is moderately slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 26 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 
The hazard of soil blowing is moderate. 

This soil is used primarily for nonirrigated crops, mainly 
wheat, barley, oats, alfalfa, and grass for hay and 
pasture. It is also used as rangeland. 
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This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazards of soil 
blowing and water erosion. Minimum tillage, contour 
cultivation, grassed waterways, stripcropping, and 
growing sod crops such as hay and pasture help to 
control soil blowing and water erosion. Tall grass barriers 
trap snow, which increases the amount of moisture in 
the soil. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, green needlegrass, western 
wheatgrass, and needleandthread. If the range is 
excessively grazed, the proportion of some of these 
plants decreases and the proportion of western 
wheatgrass, needleandthread, Sandberg bluegrass, and 
blue grama increases. If excessive grazing continues, 
plants such as Kentucky bluegrass, timothy, clubmoss, 
and perennial weeds may invade. The potential plant 
community produces about 1,600 pounds of air-dry 
vegetation in years of above-normal precipitation and 
800 pounds in years of below-normal precipitation. 

Where clubmoss and blue grama are the dominant 
vegetation on this soil, pitting, furrowing, chiseling, or 
other mechanical treatment practices can be used to 
improve depleted rangeland. This soil is suitable for 
seeding to adapted grasses and forbs if the range is in 
poor condition. Seedbed preparation and planting on the. 
contour or across the slope, where practical, conserve 
moisture and help to control water erosion. The surface 
layer is susceptible to water erosion and soil blowing if it 
is disturbed or if the range is overgrazed. 

This soil is well suited to windbreaks. Suitable trees for 
planting are Russian-olive, Siberian crabapple, green 
ash, Siberian elm, white willow, ponderosa pine, and 
Rocky Mountain juniper. Suitable shrubs are Siberian 
peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. Planting on the contour helps to conserve 
moisture. 

The main limitations for homesite development on this 
soil are moderately slow permeability, shrink-swell 
potential, and low soil strength. If the soil is used for 
septic tank absorption fields, the moderately slow 
permeability can be overcome by increasing the size of 
the absorption field. Shrinking and swelling and low soil 
strength can damage roadbeds and road surfaces. 
Adequate drainage and the use of suitable fill material 
that is properly compacted can overcome these 
limitations. In the construction of basements or 
foundations for dwellings, the shrink-swell potential can 
be overcome by backfilling excavations with suitable 
material that has low shrink-swell potential. 

This map unit is in capability subclass llle, nonirrigated, 
and in Silty range site, 15- to 19-inch precipitation zone. 
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278—Yamac loam, 2 to 8 percent slopes. This deep, 
well drained soil is on fans and foot slopes in the 
northeastern part of the county. It formed in alluvium 
derived from mixed rock sources. Slopes commonly are 
250 to 1,000 feet long. Elevation is 2,400 to 3,400 feet. 
The average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

Included in this unit are small areas of Chinook and 
Kobar soils. The Chinook soils formed in deep, sandy 
eolian and alluvial material, and the Kobar soils formed 
in deep clayey alluvium. 

Typically, the surface layer of this Yamac soil is 
grayish brown loam about 3 inches thick. The upper 4 
inches of the subsoil is grayish brown loam, the next 5 
inches is light brownish gray silt loam, and the lower 10 
inches is light brownish gray silty clay loam. The 
substratum to a depth of 60 inches or more is light 
brownish gray loam and silty clay loam. 

Permeability is moderate. Available water capacity is 
high. Effective rooting depth is 60 inches or more. The 
average annual wetting depth where this soil is under 
native vegetation is about 24 inches. Runoff is medium, 
and the hazard of water erosion is moderate. The hazard 
of soil blowing is moderate. 

This soil is used mainly for hay and pasture and for 
nonirrigated crops such as wheat, barley, and oats. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazards of 
water erosion and soil blowing. Because precipitation is 
not sufficient for annual cropping, a cropping system that 
includes small grains and summer fallow is best. 
Minimum tillage, contour cultivation, grassed waterways, 
stripcropping, and growing sod crops such as hay and 
pasture help to control soil blowing and water erosion. 
Tall grass barriers trap snow, which increases the 
amount of moisture in the soil. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, western wheatgrass, green 
needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, prairie junegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
pricklypear, perennial weeds, annuals, and clubmoss 
may invade. The potential plant community produces 
about 1,400 pounds of air-dry vegetation in years of 
above-normal precipitation and 700 pounds in years of 
below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. Seedbed 
preparation and planting on the contour or across the 
slope, where practical, conserve moisture and help to 
control water erosion. The surface layer is susceptible to 
water erosion and soil blowing if it is disturbed or if the 
range is overgrazed. 
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The Yamac soil is well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mountain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 


The main limitations for homesite development on this 
soil are moderate permeability, potential frost action, and 
low soil strength. If the soil is used for septic tank 
absorption fields, the moderate permeability can be 
overcome by increasing the size of the absorption field. 
Frost action and low soil strength can damage roadbeds 
and road surfaces. Adequate drainage and the use of 
suitable fill material that is properly compacted can 
overcome these limitations. 


This map unit is in capability subclass Ille, nonirrigated, 
and in Silty range site, 10- to 14-inch precipitation zone. 


279—Yamac-Delpoint-Yawdim complex, 4 to 25 
percent slopes. This map unit is on foot slopes, fans, 
and uplands in the northeastern part of the county. 
Slopes commonly are 250 to 1,000 feet long. Elevation 
is 2,400 to 3,400 feet. The average annual precipitation 
is about 12 inches, the average annual air temperature is 
about 44 degrees F, and the average frost-free period is 
about 130 days. 


This unit is about 35 percent Yamac loam, 30 percent 
Delpoint loam, and 15 percent Yawdim clay loam. The 
Yamac soil is on foot slopes and fans. The Delpoint and 
Yawdim soils are on uplands (fig. 6). 
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Included in this unit are small areas of shallow Cabbart 
soils on ridges. Also included are small areas of 
moderately deep Abor soils in convex areas and deep 
salt- and alkali-affected Gerdrum and Absher soils on 
fans and foot slopes. The Absher soils have a crusty 
surface layer and are nearly barren of vegetation. 
Included areas make up about 20 percent of the total 
acreage. 

The Yamac soil is deep and well drained. It formed in 
alluvium derived from mixed rock sources. Typically, the 
surface layer is grayish brown loam about 3 inches thick. 
The upper 4 inches of the subsoil is grayish brown loam, 
the next 5 inches is light brownish gray silt loam, and the 
lower 10 inches is light brownish gray silty clay loam. 
The substratum to a depth of 60 inches or more is light 
brownish gray loam and silty clay loam. 

Permeability of the Yamac soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. The average annual wetting depth where 
this soil is under native vegetation is about 24 inches. 
Runoff is medium, and the hazard of water erosion is 
high. The hazard of soil blowing is moderate. 

The Delpoint soil is moderately deep and well drained. 
It formed in residuum derived from weakly consolidated, 
sandy and silty sedimentary beds. Typically, the surface 
layer is grayish brown loam about 3 inches thick. The 
upper 8 inches of the subsoil is light brownish gray loam, 
and the lower 6 inches is light gray loam. The 
substratum is light gray loam about 8 inches thick. Light 
gray, weakly consolidated, sandy and silty sedimentary 
beds are at a depth of about 25 inches. Depth to 
sedimentary beds ranges from 20 to 40 inches. 

Permeability of the Delpoint soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
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Figure 6.—Typical area of Yamac-Delpoint-Yawdim complex, 4 to 25 percent slopes. The Yamac and Delpoint soils are in concave 
or smooth areas, and the Yawdim soil is in convex areas. 
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is under native vegetation is 20 to 24 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is moderate. 

The Yawdim soil is shallow and well drained. It formed 
in residuum derived dominantly from semiconsolidated 
shale. Typically, the surface layer is grayish brown clay 
loam about 3 inches thick. The underlying material is 
grayish brown silty clay loam about 9 inches thick. 
Grayish brown, gray, and light olive brown shale is at a 
depth of about 12 inches. Depth to shale ranges from 10 
to 20 inches. 

Permeability of the Yawdim soil is slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Yamac and 
Delpoint soils is mainly bluebunch wheatgrass, western 
wheatgrass, green needlegrass, and needleandthread. If 
the range is excessively grazed, the proportion of most 
of these plants decreases and the proportion of 
needleandthread, blue grama, prairie junegrass, and 
fringed sagewort increases. If excessive grazing 
continues, plants such as pricklypear, perennial weeds, 
annuals, and clubmoss may invade. The potential plant 
community produces about 1,400 pounds of air-dry 
vegetation in years of above-normal precipitation and 
700 pounds in years of below-normal precipitation. 

The potential plant community on the Yawdim soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
plains muhly, and green needlegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of needleandthread, blue 
grama, prairie junegrass, and threadleaf sedge 
increases. If excessive grazing continues, plants such as 
red threeawn, annuals, and perennial weeds may invade. 
The potential plant community produces about 900 
pounds of air-dry vegetation in years of above-normal 
precipitation and 500 pounds in years of below-normal 
precipitation. 

These soils are suitable for seeding to adapted 
grasses and forbs if the range is in poor condition. 
Seedbed preparation and planting on the contour or 
across the slope, where practical, conserve moisture and 
help to control water erosion. The surface layer is 
susceptible to water erosion and soil blowing if it is 
disturbed or if the range is overgrazed. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

The main limitations for homesite development on the 
Yamac soil are moderate permeability, slope, potential 
frost action, and low soil strength. If the soil is used for 
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septic tank absorption fields, the moderate permeability 
can be overcome by increasing the size of the 
absorption field. Slope is also a concern. Absorption 
lines should be installed on the contour. Frost action and 
low soil strength can damage roadbeds and road 
surfaces. Adequate drainage and the use of suitable fill 
material that is properly compacted can overcome these 
limitations. 

The main limitations for homesite development on the 
Delpoint soil are moderate permeability, slope, moderate 
depth to sedimentary beds, potential frost action, and 
low soil strength. If the soil is used for septic tank 
absorption fields, the slow permeability of the underlying 
sedimentary beds can be overcome by increasing the 
size of the absorption field or by excavating the trench to 
a suitable depth. The field or trench should be backfilled 
with gravel. Frost action and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. 

The main limitations for homesite development on the 
Yawdim soil are slow permeability, slope, shallow depth 
to shale, shrink-swell potential, and low soil strength. 
The soil is severely limited for septic tank absorption 
fields because of the slow permeability and shallow 
depth to shale. Cuts to level building sites can expose 
shale. Shrinking and swelling and low soil strength can 
damage roadbeds and road surfaces. Adequate drainage 
and the use of suitable fill material that is properly 
compacted can overcome these limitations. In the 
construction of basements or foundations for dwellings, 
the shrink-swell potential can be overcome by backfilling 
excavations with suitable material that has low shrink- 
swell potential. 

This map unit is in capability subclass Vle, 
nonirrigated. The Yamac and Delpoint soils are in Silty 
range site, 10- to 14-inch precipitation zone, and the 
Yawdim soil is in Shallow range site, 10- to 14-inch 
precipitation zone. 


280— Yamac Variant loam. This deep, well drained 
soil is on terraces in the eastern part of the county. It 
formed in alluvium derived from mixed rock sources. 
Slope ranges from 0 to 2 percent. Slopes commonly are 
more than 1,000 feet long. Elevation is 2,400 to 3,400 
feet. The average annual precipitation is about 12 
inches, the average annual air temperature is about 44 
degrees F, and the average frost-free period is about 
130 days. 

Included in this unit are small areas of soils that are 
similar to this Yamac Variant soil but have a surface 
layer of fine sandy loam. 

Typically, the surface layer of this Yamac Variant soil 
is grayish brown loam about 4 inches thick. The subsoil 
is grayish brown and light brownish gray loam about 21 
inches thick. The upper 14 inches of the substratum is 
pale brown loam, the next 5 inches is grayish brown silty 
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clay, the next 6 inches is pale brown loam, and the lower 
part to a depth of 66 inches or more is grayish brown 
silty clay. 

Permeability is moderate to a depth of about 39 inches 
and moderately slow below this depth. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. The average annual wetting depth where this soil 
is under native vegetation is about 24 inches. Runoff is 
slow, and the hazard of water erosion is slight. The 
hazard of soil blowing is moderate. 

This soil is used mainly for hay and pasture and for 
nonirrigated crops such as wheat, barley, and oats. It is 
also used as rangeland. 

This soil is well suited to nonirrigated crops. It is 
limited mainly by low precipitation and the hazard of soil 
blowing. Because precipitation is not sufficient for annual 
cropping, a cropping system that includes small grains 
and summer fallow is best. Stripcropping, tall grass 
barriers, field windbreaks, minimum tillage, stubble-mulch 
tillage, and growing sod crops such as hay and pasture 
help to control soil blowing. 

The potential plant community on this soil is mainly 
bluebunch wheatgrass, western wheatgrass, green 
needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 
plants decreases and the proportion of needleandthread, 
blue grama, prairie junegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
pricklypear, perennial weeds, annuals, and clubmoss 
may invade. The potential plant community produces 
about 1,400 pounds of air-dry vegetation in years of 
above-normal precipitation and 700 pounds in years of 
below-normal precipitation. 

This soil is suitable for seeding to adapted grasses 
and forbs if the range is in poor condition. The surface 
layer is susceptible to soil blowing if it is disturbed or if 
the range is overgrazed. 

The Yamac soil is well suited to windbreaks. Suitable 
trees for planting are Russian-olive, Siberian crabapple, 
green ash, Siberian elm, white willow, ponderosa pine, 
and Rocky Mouniain juniper. Suitable shrubs are 
Siberian peashrub, Tatarian honeysuckle, lilac, common 
chokecherry, silver buffaloberry, and cotoneaster. 
Summer fallow, cultivation for weed control, and adapted 
plants are needed to insure establishment and survival 
of seedlings. 

The main limitations for homesite development on this 
soil are moderately slow permeability, shrink-swell 
potential, potential frost action, and low soil strength. If 
the soil is used for septic tank absorption fields, the 
moderately slow permeability can be overcome by 
increasing the size of the absorption field. Shrinking and 
swelling, frost action, and low soil strength can damage 
roadbeds and road surfaces. Adequate drainage and the 
use Of suitable fill material that is properly compacted 
can overcome these limitations. In the construction of 
basements or foundations for dwellings, the shrink-swell 
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potential can be overcome by backfilling excavations 

with suitable material that has low shrink-swell potential. 
This map unit is in capability subclass Ille, nonirrigated, 

and in Silty range site, 10- to 14-inch precipitation zone. 


281—Yawdim-Abor-Rentsac complex, 8 to 60 
percent slopes. This map unit is on uplands in the 
northern part of the county. Slopes commonly are 250 to 
1,000 feet long. Elevation is 2,400 to 3,500 feet. The 
average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

This unit is about 35 percent Yawdim silty clay loam, 
25 percent Abor clay loam, and 15 percent Rentsac 
channery loam. The Abor soil has slopes of 8 to 45 
percent, the Yawdim soil has slopes of 8 to 50 percent, 
and the Rentsac soil has slopes of 8 to 60 percent. 

Included in this unit are small areas of deep Kobar and 
Yamac soils on foot slopes and fans, shallow Cabbart 
soils on uplands, and Rock outcrop. 

The Yawdim soil is shallow and well drained. It formed 
in residuum derived dominantly from semiconsolidated 
shale. Typically, the surface layer is grayish brown silty 
clay loam about 3 inches thick. The underlying material 
is grayish brown silty clay loam about 9 inches thick. 
Grayish brown, gray, and light olive brown 
semiconsolidated shale is at a depth of about 12 inches. 
Depth to shale ranges from 10 to 20 inches. 

Permeability of the Yawdim soil is slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

The Abor soil is moderately deep and well drained. It 
formed in residuum derived dominantly from 
semiconsolidated shale. Typically, the surface layer is 
grayish brown clay loam about 6 inches thick. The 
subsoil is light brownish gray and olive silty clay about 24 
inches thick. Pale yellow shale is at a depth of about 30 
inches. Depth to shale ranges from 20 to 40 inches. 

Permeability of the Abor soil is slow. Available water 
capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 22 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is high. 

The Rentsac soil is shallow and well drained. It formed 
in residuum derived dominantly from fractured hard 
sandstone. Typically, the surface layer is pale olive . 
channery loam about 3 inches thick. The next layer is 
pale brown channery loam about 4 inches thick. The 
underlying material is light yellowish brown extremely 
flaggy loam about 10 inches thick. Light gray sandstone 
is at a depth of about 17 inches. Depth to sandstone 
ranges from 10 to 20 inches. 
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Permeability of the Rentsac soil is moderate. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is moderate. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Yawdim soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
plains muhly, and green needlegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of needleandthread, blue 
grama, prairie junegrass, and threadleaf sedge 
increases. If excessive grazing continues, plants such as 
red threeawn, annuals, and perennial weeds may invade. 
The potential plant community produces about 900 
pounds of air-dry vegetation in years of above-normal 
precipitation and 500 pounds in years of below-normal 
precipitation. 

The potential plant community on the Abor soil is 
mainly western wheatgrass, green needlegrass, 
bluebunch wheatgrass, and thickspike wheatgrass. If the 
range is excessively grazed, the proportion of these 
plants decreases and the proportion of plains reedgrass, 
Sandberg bluegrass, prairie junegrass, and big 
sagebrush increases. If excessive grazing continues, 
plants such as perennial weeds, broom snakeweed, 
curlycup gumweed, and annual bromes may invade. The 
potential plant community produces about 1,400 pounds 
of air-dry vegetation in years of above-normal 
precipitation and 800 pounds in years of below-normal 
precipitation. 

The potential plant community on the Rentsac soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
plains muhly, and green needlegrass. If the range is. 
excessively grazed, the proportion of these plants 
decreases and the proportion of needleandthread, blue 
grama, prairie junegrass, and threadleaf sedge 
increases. If excessive grazing continues, plants such as 
red threeawn, annuals, and perennial weeds may invade. 
The potential plant community produces about 800 
pounds of air-dry vegetation in years of above-normal 
precipitation and 400 pounds in years of below-normal 
precipitation. 

The surface layer of these soils is susceptible to water 
erosion and soil blowing if it is disturbed or if the range is 
overgrazed. The soils are not suited to mechanical 
treatment because of slope and rough topography. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

The main limitations for homesite development on 
these soils are steepness of slope, shallow depth to 
shale in the Yawdim soil, moderate depth to shale in the 
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Abor soil, and shallow depth to hard sandstone in the 
Rentsac soil. 

This map unit is in capability subclass Vile, 
nonirrigated. The Yawdim and Rentsac soils are in 
Shallow range site, 10- to 14-inch precipitation zone, and 
the Abor soil is in Clayey range site, 10- to 14-inch 
precipitation zone. 


282—Yawdim-Delpoint-Rock outcrop complex, 25 
to 50 percent slopes. This map unit is on uplands in 
the northern part of the county. Slopes commonly are 
250 to 1,000 feet long. Elevation is 2,400 to 3,800 feet. 
The average annual precipitation is about 12 inches, the 
average annual air temperature is about 44 degrees F, 
and the average frost-free period is about 130 days. 

This unit is about 30 percent Yawdim clay loam, 25 
percent Delpoint loam, and 25 percent Rock outcrop. 
The Yawdim soil is on convex side slopes, the Delpoint 
Soil is on plane and convex side slopes, and Hock 
outcrop is on ledges and side slopes. The Delpoint soil 
has slopes of 25 to 45 percent, and the Yawdim soil has 
slopes of 25 to 50 percent. 

Included in this unit are small areas of shallow Cabbart 
and Rentsac soils and moderately deep Abor soils on 
uplands. Also included are small areas of deep Kobar 
and Yamac soils on foot slopes. These included soils 
make up about 20 percent of this unit. 

The Yawdim soil is shallow and well drained. It formed 
in residuum derived dominantly from semiconsolidated 
shale. Typically, the surface layer is grayish brown clay 
loam about 3 inches thick. The underlying material is 
grayish brown silty clay loam about 9 inches thick. 
Grayish brown, gray, and light olive brown 
semiconsolidated shale is at a depth of about 12 inches. 
Depth to shale ranges from 10 to 20 inches. 

Permeability of the Yawdim soil is slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. The average annual wetting depth where 
this soil is under native vegetation is 10 to 20 inches. 
Runoff is rapid, and the hazard of water erosion is high. 
The hazard of soil blowing is high. 

The Delpoint soil is moderately deep and well drained. 
It formed in residuum derived dominantly from weakly 
consolidated, sandy and silty sedimentary beds. 
Typically, the surface layer is grayish brown loam about 
3 inches thick. The upper 8 inches of the subsoil is light 
brownish gray loam, and the lower 6 inches is light gray 
loam. The substratum is light gray loam about 8 inches 
thick. Light gray, weakly consolidated, sandy and silty 
sedimentary beds are at a depth of about 25 inches. 
Depth to sedimentary beds ranges from 20 to 40 inches. 

Permeability of the Delpoint soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. The average annual wetting depth where this soil 
is under native vegetation is 20 to 24 inches. Runoff is 
rapid, and the hazard of water erosion is high. The 
hazard of soil blowing is moderate. 
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Rock outcrop consists of exposures of sandstone and 
small areas of shale. The sandstone is on ledges, and 
the shale is on very steep side slopes. 

The soils in this unit are used as rangeland. 

These soils are poorly suited to cultivated crops and to 
hay and pasture because of steepness of slope and 
rough topography. 

The potential plant community on the Yawdim soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
plains muhly, and green needlegrass. If the range is 
excessively grazed, the proportion of these plants 
decreases and the proportion of needleandthread, blue 
grama, prairie junegrass, and threadleaf sedge 
increases. If excessive grazing continues, plants such as 
red threeawn, annuals, and perennial weeds may invade. 
The potential plant community produces about 800 
pounds of air-dry vegetation in years of above-normal 
precipitation and 400 pounds in years of below-normal 
precipitation. 

The potential plant community on the Delpoint soil is 
mainly bluebunch wheatgrass, western wheatgrass, 
green needlegrass, and needleandthread. If the range is 
excessively grazed, the proportion of most of these 


255 


plants decreases and the proportion of needleandthread, 
blue grama, prairie junegrass, and fringed sagewort 
increases. If excessive grazing continues, plants such as 
pricklypear, perennial weeds, annuals, and clubmoss 
may invade. The potential plant community produces 
about 1,400 pounds of air-dry vegetation in years of 
above-normal precipitation and 700 pounds in years of 
below-normal precipitation. 


The surface layer of these soils is susceptible to water 
erosion and soil blowing if it is disturbed or if the range is 
overgrazed. The soils are not suited to mechanical 
treatment because of slope and rough topography. 

These soils are poorly suited to windbreaks. They are 
limited mainly by slope. 

The main limitations for homesite development on 
these soils are steepness of slope, shallow depth to 
shale in the Yawdim soil, and moderate depth to 
sedimentary beds in the Delpoint soil. 


This map unit is in capability subclass Vile, 
nonirrigated. The Yawdim soil is in Shallow range site, 
10- to 14-inch precipitation zone, and the Delpoint soil is 
in Silty range site, 10- to 14-inch precipitation zone. 


use and management of the soils 


This soil survey is an inventory and evaluation of the 
soils in the county. It can be used to adjust land uses to 
the limitations and potentials of natural resources and 
the environment. Also, it can help in avoiding soil-related 
failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
rangeland and woodland; and as sites for buildings, 
sanitary facilities, highways and other transportation 
systems, and parks and other recreation facilities. It can 
be used to identify the potentials and limitations of each 
soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. . 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


crops and pasture 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 
yields of the main cultivated crops are listed for each 
soil. 


Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under “Detailed soil map 
units.” Specific intormation can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

About 25 percent of Fergus County is cropland. Winter 
wheat is the principal crop. Barley, spring wheat, alfalfa 
hay, grass hay, and oats are other important crops. 
Safflower and sunflower are grown as oilseed crops. 

The main considerations in managing nonirrigated 
cropland are conserving moisture, reducing soil blowing 
and water erosion, controlling weeds, and maintaining 
soil fertility. Soil blowing and water erosion can be 
reduced and moisture can be conserved by protecting 
the surface with stubble mulch, stripcropping and 
contour farming, field windbreaks, grassed waterways, 
timely tillage, minimum tillage, and a cover crop or grass 
in moderately steep areas. Generally, a combination of 
several practices is used. Controlling erosion helps to 
maintain fertility. All of the soils in the county used as 
cropland respond to fertilizer. 

Fergus County has some irrigated cropland or 
pastureland. The most common needs in managing 
irrigated soils are using water efficiently, maintaining 
fertility, and controlling erosion. The irrigation system is 
chosen to provide optimum control and distribution of 
water at minimum cost. Overirrigation wastes water, 
leaches plant nutrients, and erodes the soil. It also 
creates drainage problems, raises the water table, and 
increases soil salinity. 

Erosion of streambanks is a major concern in the 
irrigated valleys. A solution to the problem of streambank 
erosion from waste irrigation water is to retain a grass 
barrier between streambanks and cropland. Close, 
continuous grazing and trailing by livestock also 
contribute to streambank erosion. Eliminating this source 
of erosion could be accomplished by not grazing these 
areas when the soils are high in content of moisture and 
by shortening the length of the grazing period in these 
areas. 

Wet salty areas, or saline seeps, are a major problem 
on terraces, fans, and foot slopes in areas of. 
nonirrigated cropland, hayland, and rangeland. These 
saline seeps are caused primarily by water moving below 
the root zone during periods of high precipitation or 
during the summer fallow period in a crop-fallow system. . 
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Intermittent ponding of water on the surface also 
contributes to deep percolation. In all cases, the water 
moves through the substratum and dissolves salts as it 
moves downslope, where it resurfaces to form saline 
seeps. For farmers and landowners, seeps cause severe 
economic losses and are nonproductive. They commonly 
are too wet to farm across and are inconvenient and 
time consuming to farm around. Once formed, saline 
seeps may increase in size at the rate of 5 to 10 percent 
per year. In areas of rangeland, the seeps commonly are 
below dams or are downslope from cropland. 

The best solution to the saline seep problem on 
nonirrigated cropland is to use the water where it falls by 
cropping more intensively. This requires using annual or 
flexible cropping systems or seeding legumes or grasses. 
Annual cropping with adequate fertilization prevents the 
development of saline seeps in some fields. 

Where saline seeps are already present and 
increasing in size, use of deep-rooted legumes and 
grasses probably will be necessary to halt the process 
and initiate reclamation. The depth to the impermeable 
or slowly permeable layer is important to the choice of 
crops. Where depth to the layer is more than 10 feet, 
growing legumes will dry out the deep subsoil and 
provide a reservoir for the storage of surplus water. For 
this purpose, alfalfa is the best perennial tested to date, 
but sainfoin and cicer milkvetch are also good. Where 
depth to the layer is 6 to 10 feet, biennial sweetclover 
and grasses are well suited. Where depth to the layer is 
less than 6 feet, growing annual cereal crops is a good 
method of controlling the development of saline seeps in 
many places. Adequate fertilization is important because 
it increases the rooting depth of barley and wheat by 1 
foot to 2 feet and increases the use of soil water by 1 
inch to 3 inches. 


yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields shown in table 5 for soils in the 10- to 14- 
inch precipitation zone are for a crop-fallow cropping 
system. The yields for soils in the 15- to 19-inch 
precipitation zone are for a flexible cropping system that 
includes summer fallow only when there is insufficient 
moisture for annual cropping. The yields for soils in a 
precipitation zone of more than 19 inches are for an 
annual cropping system. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
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and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown, that good quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a minimum. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the county, but estimated yields are not listed because 
the acreage of such crops is small. The local office of 
the Soil Conservation Service or of the Cooperative 
Extension Service can provide information about the 
management and productivity of the soils for these 
crops. 


land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability 
classification is not a substitute for interpretations 
designed to show suitability and limitations of groups of 
soils for rangeland, for woodland, and for engineering 
purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. These levels 
are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: f 

Class | soils have slight limitations that restrict their 
use. 

Class ΙΙ soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 


Fergus County, Montana 


Class lll soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
c, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

The capability classification of each map unit is given 
in the section “Detailed soil map units.” 


rangeland 


About 63 percent of the total acreage in Fergus 
County is rangeland. The average ranch is about 2,800 
acres, of which about 1,800 acres is rangeland. The 
rangeland supports dominantly grasses, grasslike plants, 
forbs, and shrubs. This vegetation helps to conserve 
water and maintain stable watersheds. 

Cow-and-calf operations are most common in the 
survey area. Cattle and sheep graze at least 6 months 
during the year, generally from May through September. 
Livestock also graze when there is only a light cover of 
snow. 

The production of the potential plant community is the 
amount of herbage, including roots, that can be 
expected to grow annually on well managed rangeland 
that is supporting the potential natural plant community. 
It includes all herbage, whether or not it is palatable to 
grazing animals. It includes the current year's growth of 
leaves, twigs, and fruit of woody plants. It does not 
include the increase in stem diameter of trees and 
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shrubs. It is expressed in pounds per acre of air-dry 
herbage for years of above-normal and below-normal 
precipitation. In a year of above-normal precipitation the 
amount and distribution of precipitation and the 
temperatures make growing conditions substantially 
better than average. In a year of below-normal 
precipitation, growing conditions are well below average, 
generally because of low available soil moisture. The 
amount of the herbage that can be used as forage 
depends on the kinds of grazing animals and on the 
grazing season. 

Range management requires a knowledge of the kinds 
of soil and of the potential natural plant community. It 
also requires an evaluation of the present range 
condition. Range condition is determined by comparing 
the present plant community with the potential natural 
plant community on a particular range site. The more 
nearly the existing community resembles the potential 
community, the better the range condition. Range 
condition is an ecological rating only. 

The objective in range management is to control 
grazing so that the plants growing on a site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimum production of 
vegetation, reduction of undesirable brush species, 
conservation of water, and control of water erosion and 
soil blowing. Sometimes, however, a range condition 
somewhat below the potential meets grazing needs, 
provides wildlife habitat, and protects soil and water 
resources. 

The condition of the plant community in many parts of 
the survey area is a result of prolonged heavy grazing. 
The more desirable forage plants have decreased and 
have been replaced by less desirable plants. The density 
and vigor of the plants are less than those of the 
potential plant community. About 45 percent of the 
rangeland in Fergus County is producing at half of its 
potential or less. 

Additional information on rangeland is given in the 
map unit descriptions in the section "Detailed soil map 
units." 


woodland management and productivity 


About 14 percent of the land in Fergus County is 
forested. To aid those who manage forest land in the 
county, soil interpretations relating to woodland use and 
management have been developed. Woodland 
management information for each forested soil is 
presented in the map unit descriptions in the section 
"Detailed soil map units." Following is a list of the map 
units in this survey area that support a forest resource. 


31 Bridger Variant clay loam, 15 to 60 percent 
slopes 
64 Dilts-Julin-Rock outcrop complex, 15 to 60 


percent slopes 
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65 Dilts-Thebo-Neldore clays, 4 to 60 percent 
slopes 

66 Dilts-Welter-Julin complex, 4 to 25 percent 
slopes 

76 Dryadine flaggy silt loam, 2 to 25 percent 
slopes 

81 Elve-Arcette complex, 15 to 60 percent 
slopes 

102 Firada-Sheege-Rock outcrop complex, 25 to 
60 percent slopes 

118 Havre and Harlem soils, occasionally flooded 

124 Hughesville-Skaggs flaggy loams, 15 to 60 
percent slopes 

125 Hughesville-Tibs-Whitecow complex, 2 to 25 
percent slopes 

168 Mocmont very gravelly loam, 15 to 60 percent 
slopes 

169 Mocmont-Lipke association, steep 

170 Mocmont-Oraid complex, 2 to 25 percent 
slopes 

171 Mocmont-Oraid complex, 25 to 60 percent 
slopes 

172 Mocmont-Oraid complex, warm, 4 to 60 per- 
cent slopes 

173 Mocmont-Roy flaggy loams, 15 to 45 percent 
slopes 

177 Nesda Variant complex 

178 Nesda-Sudworth complex, occasionally 
flooded 

217 . Tally-Flasher complex, 25 to 45 percent 
slopes 

236 Tibs-Whitecow cobbly clay loams, 25 to 60 
percent slopes 

237 Tibs-Widen-Mocmont complex, 15 to 45 per- 
cent slopes 

238 Tigeron very gravelly loam, 15 to 60 percent 
slopes 

243 Tomty complex, 4 to 25 percent slopes 

244 Tomty-Delette complex, 8 to 25 percent 
slopes 

261 Whitecow-Hughesville complex, 2 to 20 per- 
cent slopes 

262 Whitecow-Hughesville complex, 20 to 60 per- 
cent slopes 

263 Whitecow-Hughesville-Rock outcrop complex, 
45 to 60 percent slopes 

264 Whitore-Firada cobbly clay loams, 15 to 60 
percent slopes 

265 Widen-Hughesville-Lipke complex, 15 to 60 


percent slopes 

Potential yield estimates presented in the map units, 
with the exception of those for plains cottonwood, were 
determined from graphs of average annual yield at the 
culmination of the mean annual increment (CMAI) versus 
site index. The curves were developed through the 
adjustment of data presented in published yield tables. 
“Tables of yields and mean annual increments of fully 
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stocked stands in major forest types in region one” (74) 
was used for estimating yields of ponderosa pine, 
Douglas-fir, and white spruce; "Yield tables for managed 
stands of lodgepole pine in Colorado and Wyoming” (70) 
was used for estimating yields of lodgepole pine; and 
"The growth and yield of aspen in Saskatchewan” (8) 
was used to estimate yields of quaking aspen. Board 
foot yield estimates are based upon Scribner's log rule . 
and include those for all trees more than 5 inches in 
diameter at breast height (dbh). Total cubic foot yields 
are based on all trees more than 0.6 inch dbh excluding 
bark and twigs. 

To estimate yields of plains cottonwood, gross board 
foot volumes per acre have been determined from field 
sampling of stands of varying age and growing on soils 
similar to or the same as those growing in Fergus 
County. Eight foot logs to a top diameter of 8 inches 
were measured in determining board foot volumes. Α 
conversion factor of 5.2 board feet per cubic foot was 
used to determine total cubic foot volume excluding bark 
and twigs. 

Commonly grown trees are those that woodland 
managers generally favor in intermediate or improvement 
cuttings. They are selected on the basis of growth rate, 
quality, value, and marketability. 

The following are definitions and explanations of some 
of the terms used in the woodland interpretation part of 
the map unit descriptions. They include the kinds of 
understory plants, the suitability of the plant community 
for grazing by livestock, timber productivity and species 
suitability, erosion hazard, equipment limitations, plant 
competition, seedling mortality, and windthrow hazard. 

Suitability of the forest understory plant community for 
grazing by livestock is a relative rating based upon the 
animal-unit-months of grazing available per year from the 
potential native plant community beneath a forest 
overstory canopy representing the optimum stocking for 
timber production. Limited suitability for livestock grazing 
is defined as production of 0.20 to 0.35 animal-unit- 
months per acre, moderate as 0.36 to 0.55, and high as 
0.56 to 0.80. 

Understory vegetation consists of grasses, forbs, 
shrubs, and other plants. Some woodland, if well 
managed, can produce enough understory vegetation to 
support grazing of livestock or wildlife, or both, without 
damage to the trees. 

The quantity and quality of understory vegetation vary 
with the kind of soil, the age and kind of trees in the 
canopy, the density of the canopy, and the depth and 
condition of the litter. The density of the canopy 
determines the amount of light that understory plants 
receive. 

The total production of understory vegetation includes 
the herbaceous plants and the leaves, twigs, and fruit of 
woody plants up to a height of 4 1/2 feet. Production 
can be increased above that indicated by thinning out 
the forest overstory; however, wood crop production 
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would be reduced. Many forest stands contain too many 
trees for optimum timber production. In these stands, 
both timber production and forage production can be 
increased by thinning out excess trees. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a site index. This index is 
the average height, in feet, that dominant and 
codominant trees of a given species attain in a specified 
number of years. The specified number of years (base 
age) varies by the author of the publication used to 
determine the site index of a species. The specified base 
age is 50 years for Douglas-fir (6), subalpine fir, and 
white spruce (5); 80 years for quaking aspen (4); and 
100 years for lodgepole pine (7) and ponderosa pine (9). 
Site index values for plains cottonwood (base age 30 
years) were determined by adjusting site index curves for 
eastern cottonwood. The site index applies to fully 
stocked, even-aged, unmanaged stands. 

In the map units that include forested soils, s/ight, 
moderate, and severe indicate the degree of the major 
soil limitations to be considered in management. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is s/ight if the 
expected soil loss is small, moderate if measures are 
needed to control erosion during logging and road 
construction, and severe if intensive management or 
special equipment and methods are needed to prevent 
excessive loss of soil. 

Ratings of equipment limitations reflect the 
characteristics and conditions of the soil that restrict use 
of the equipment generaily needed in woodland 
management or harvesting. A rating of s/ight indicates 
that use of equipment is not limited to a particular kind of 
equipment or time of year; moderate indicates a short 
seasonal limitation or a need for some modification in 
management or in equipment; and severe indicates a 
seasonal limitation, a need for special equipment or 
management, or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree to which 
the soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
slight indicates that the expected mortality is less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Ratings of p/ant competition indicate the degree to 
which undesirable plants are expected to invade where 
there are openings in the tree canopy. The invading 
plants compete with native plants or planted seedlings. A 
rating of s/ight indicates little or no competition from 
other plants; moderate indicates that plant competition is 
expected to hinder the development of a fully stocked 
stand of desirable trees; and severe indicates that plant 
competition is expected to prevent the establishment of 
a desirable stand unless the site is intensively prepared, 
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weeded, or otherwise managed to control undesirable 
plants. 

Ratings of windthrow hazard consider the soil 
characteristics that affect the development of tree roots 
and the ability of the soil to hold trees firmly. A rating of 
slight indicates that a few trees may be blown down by 
normal winds; moderate, that some trees will be blown 
down during periods of excessive soil wetness and 
strong winds; and severe, that many trees are blown 
down during periods of excessive soil wetness and 
moderate or strong winds. 

The last paragraph of the map unit descriptions lists 
the woodland suitability group for each soil. Soils 
assigned to the same group require the same general 
management and have about the same potential 
productivity. 

The first part of the group symbol, a number, indicates 
the potential productivity of the soils for important trees. 
The number 1 indicates very high productivity; 2, high; 3, 
moderately high; 4, moderate; and 5, low. The second 
part of the symbol, a letter, indicates the major kind of 
Soil limitation. The letter x indicates stoniness or 
rockiness; w, excessive water in or on the soil; t toxic 
substances in the soil; d, restricted root depth; c, clay in 
the upper part of the soil; s, sandy texture; /, high 
content of coarse fragments in the soil profile; and r, 
steep slopes. The letter o indicates that limitations or 
restrictions are insignificant. If a soil has more than one 
limitation, the priority is as follows: x, w, t, d, C, S, f, r. 

The last number in the symbol indicates the group. 
Groups with the same class and subclass may support 
different understory vegetation, produce different tree 
species, or have slight differences in other 
interpretations, such as equipment limitations and 
seedling mortality. The woodland suitability group symbol 
identifies each unique group. 


windbreaks 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, hold snow on the fields, and provide food and 
cover for wildlife. 

Windbreaks are discussed in the map unit descriptions 
in the section "Detailed soil map units.” Additional 
information on planning windbreaks and screens and 
planting and caring for trees and shrubs can be obtained 
from local offices of the Soil Conservation Service or the 
Cooperative Extension Service or from a nursery. 
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recreation 


Fergus County is rich in recreational resources. 
Sportsmen enjoy the hunting and fishing opportunities. 
White-tailed deer, mule deer, Rocky Mountain elk, 
pronghorn antelope, and black bear are hunted. Bird 
hunters find ring-necked pheasant, sage grouse, sharp- 
tailed grouse, ruffed grouse, blue grouse, gray partridge, 
and Merriam's turkey in the county. 

Numerous ponds, lakes, and streams offer a variety of 
fishing. Big Spring Creek, which flows through 
Lewistown, is an excellent fishing stream. 

For people who enjoy other types of outdoor 
recreation there are mountains to climb; mining camps, 
ghost towns, and caves to explore; picnicing and 
camping areas; and lakes and ponds for water skiing 
and swimming. 

The potential for wintertime recreation also is good. 
The terrain in the county is ideal for snowmobiling and 
cross-country skiing. 

Knowledge of soils is necessary in properly planning, 
developing, and maintaining areas used for recreation. 
The soils of Fergus County are rated in table 6 according 
to limitations that affect their suitability for recreation. 
The ratings are based on restrictive soil features, such 
as wetness, slope, and texture of the surface layer. 
Susceptibility to flooding is considered. Not considered in 
the ratings, but important in evaluating a site, are the 
location and accessibility of the area, the size and shape 
of the area and its scenic quality, vegetation, access to 
water, potential water impoundment sites, and access to 
public sewerlines. The capacity of the soil to absorb 
septic tank effluent and the ability of the soil to support 
vegetation are also important. Soils subject to flooding 
are limited for recreation use by the duration and 
intensity of flooding and the season when flooding 
occurs. In planning recreation facilities, onsite 
assessment of the height, duration, intensity, and 
frequency of flooding is essential. 

In table 6, the degree of soil limitation is expressed as 
slight, moderate, or severe. S/ight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 6 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 8 
and interpretations for dwellings without basements and 
for local roads and streets in table 7. 

Camp areas are used intensively for tents and small 
camping trailers and the accompanying activities of 
outdoor living. Site preparation is required, such as 
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shaping and leveling the tent and parking areas, 
stabilizing roads and intensively used areas, and 
installing sanitary facilities and utility lines. Camp areas 
are subject to heavy foot traffic and some vehicular 
traffic. The best soils have mild slopes and are not wet 
or subject to flooding during the period of use. The 
surface has few or no stones or boulders, absorbs 
rainfall readily but remains firm, and is not dusty when 
dry. Strong slopes and stones or boulders can greatly 
increase the cost of constructing campsites. 

Picnic areas are attractive natural or landscaped tracts 
used mainly for preparing meals and eating outdoors. 
They are subject to heavy foot traffic. Most vehicular 
traffic is confined to access roads and parking areas. 
The best soils for picnic areas are firm when wet, are not 
dusty when dry, are not subject to flooding during the 
period of use, and do not have slopes or stones or 
boulders that increase the cost of shaping sites or of 
building access roads and parking areas. 

Playgrounds are used intensively for field sports— 
baseball, football, soccer, and other organized games. 
They require soils that can withstand intensive foot 
traffic. The best soils are almost level and are not wet or 
subject to flooding during the season of use. The surface 
is free of stones and boulders, is firm after rains, and is 
not dusty when dry. If grading is needed, the depth of 
the soil over bedrock or a hardpan should be 
considered. 

Paths and trails tor hiking, horseback riding, and 
bicycling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 


wildlife habitat 
By Ronald F. Batchelor, biologist, Soil Conservation Service. 


Wildlife is a product of the land. Soils affect the kind 
and amount of vegetation that is available to wildlife as 
food and cover. They also affect the construction of 
water impoundments. The kind and abundance of wildlife 
depend largely on the amount and distribution of food, 
cover, and water. 

The quality and distribution of habitat largely determine 
wildlife populations. The suitability of a given habitat for a 
wildlife species depends greatly on the nature of the 
plant community present, and the quantity, quality, and 
distribution of a particular element of wildlife habitat are 
determined by prevailing land use practices and 
management. 

Rating soils for their ability to produce habitat for 
wildlife does not take into account climatic influences, 
present use of the soils, juxtaposition of habitat types 
and elements, or present distribution of wildlife species. 
For these reasons, onsite evaluation is needed to 
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determine the suitability of an area for wildlife habitat 
development. Grassland, coniferous forest, irrigated and 
nonirrigated cropland, riparian woodland, streams, ponds, 
marshes, and reservoirs provide a variety of habitats for 
the wildlife of Fergus County. 

The advent of irrigated and nonirrigated farming in the 
county led to the successful introduction of the ring- 
necked pheasant and the gray partridge, particularly on 
the botton lands. This was made possible because of 
varied land use patterns that include small grain, irrigated 
crops, annual weeds, and brushy cover. Further increase 
in the pheasant population, however, is limited by the 
very farming practices that fostered it. In recent years, 
use of more intensive clean cultivation and the loss of 
brushy fence rows, densely vegetated ditchbanks, and 
other odd areas have resulted in a decline in the number 
of pheasants. Because many areas of cropland have 
been converted from small grain to alfalfa and pasture, 
increased numbers of cattle graze on the flood plains 
adjacent to and within areas of winter cover for 
pheasants. 

Land management practices beneficial to pheasants 
include proper grazing use, protection of woody cover 
from burning or other destruction, and the retention of 
stubble and waste grain during winter by eliminating fall 
tillage. Woody plantings, in the form of shelterbelts and 
hedgerows, on cropland for control of erosion are 
beneficial to pheasants as well as to numerous nongame 
birds, especially when they are planned with wildlife 
needs in mind. 

The irrigated and nonirrigated cropland, brushy 
ditchbanks, and fence rows on the bottom lands in 
general soil map unit 1 support habitat for ring-necked 
pheasant. The grainfields, shelter belts, and brushy 
drainageways in general soil map units 3, 4, 5, and 9 
also provide good habitat for pheasant. 

General soil map units 6, 9, 10, 13, and 14 have good 
potential for providing habitat for gray partridge and 
sharp-tailed grouse. Gray partridge are associated with 
the areas of cropland and grassland in the county. 
Sharp-tailed grouse are throughout much of the prairie 
uplands of the county where grainfields, brushy cover, 
and an abundance of fruit-bearing shrubs, including 
chokecherry, rose, snowberry, sumac, and buffaloberry, 
provide excellent habitat. During winter they readily feed 
on the stubble and stocks of grain and on grain in cattle 
feedlots. During dry periods in July or August, they may 
collect in large shelter belts where water and shade are 
available. 

Gray partridge and sharp-tailed grouse exhibit 
fluctuating populations that build to a high level and then 
decline. Such fluctuations appear to be the result of 
changes in available habitat and weather and possibly 
the result of disease. Populations of sharp-tailed grouse 
in the dry sagebrush areas and in the more moist upland 
prairies vary greatly. When populations are high, sharp- 
tailed grouse may travel into areas of native grassland, 
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commonly along drainageways surrounded by small 
grain, to breed. When populations are low, they are more 
restricted to the upper parts of drainageways, where 
stands of trees and shrubs are intermingled with areas of 
grassland. 

Land management practices beneficial to sharp-tailed 
grouse and gray partridge include proper grazing to 
insure that sufficient vegetation remains for nesting, 
roosting, and rearing of young and protection of woody 
vegetation in draws and along fence rows that provides 
food and shelter. The establishment of properly designed 
shelterbelts can also benefit sharp-tailed grouse, 
especially during severe winter weather. 

Sage grouse are throughout the county in areas of 
rangeland that are covered with sagebrush. The best 
habitat for sage grouse is areas characterized by big 
sagebrush and silver sagebrush and a variety of forbs 
and grasses. The brushy drainageways and sagebrush 
covered rangeland in general soil map units 1, 8, and 11 
provide good habitat for sage grouse. 

Two species of forest-dwelling grouse, blue grouse 
and ruffed grouse, are common in the coniferous forests 
and riparian woodland of the county, especially in the Big 
Snowy and Judith Mountains. In Montana, blue grouse 
are closely associated with the true firs and Douglas-fir. 
The extent and quality of habitat are largely determined 
by the forest management practices used, grazing, and 
fire. The brushy thickets, stream bottoms, mixed forests, 
and grazable woodland of general soil map units 18, 19, 
and 20 provide habitat for forest grouse. 

Various kinds of habitat are important to forest- 
dwelling grouse. Blue grouse winter at high elevations, 
and early in spring they descend to semiopen areas of 
timber for breeding and brood rearing. Ruffed grouse 
inhabit areas that have a dense cover of mixed 
coniferous and deciduous trees and shrubs, and they are 
most often observed along stream bottoms. Adult ruffed 
grouse may spend most of their lives in an area of less 
than 2 square miles. 

Black bear use various kinds of forest habitat ranging 
from areas of open ponderosa pine to spruce and fir. In 
Fergus County black bear most commonly are in the 
Judith and Big Snowy Mountains. General soil map units 
18, 19, and 20 provide most of the habitat for black bear 
in the county. 

Merriam's turkey has been introduced in several areas 
in the county, especially in the Moccasin Mountains. 
Suitable habitat generally is restricted to open ponderosa 
pine forest in areas of rugged terrain. Turkey have been 
most successful in forests that support ponderosa pine 
and grasses, deciduous trees, and shrubs in scattered 
small openings and drainageways. General soil map 
units 12 and 20, east of Two-Calf Island, support most of 
the habitat for Merriam's turkey in the county. 

Pronghorn antelope occupy the prairies along with 
domestic livestock; therefore, the potential for 
maintaining herds of pronghorn antelope in the county 
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depends on proper management οἱ the rangeland. 
Competition for food between livestock and pronghorn 
antelope is not a serious problem on well managed 
rangeland. Pronghorn antelope use forbs and forage that 
cattle commonly do not eat unless forced to do so 
because of overgrazing. General soil map units 7, 8, 11, 
and 16 provide most of the habitat for the pronghorn 
antelope in the county. 


Both white-tailed deer and mule deer are throughout 
the county. White-tailed deer generally inhabit the 
lowlands and valleys, stream bottoms, and lower foothills 
adjacent to farmland. Mule deer are throughout the 
Snowy, Judith, and Moccasin Mountains, along the 
Missouri River breaks, along brushy bottoms, in areas of 
dissected or broken rangeland, and in other timbered 
areas. General soil map units 1, 12, 13, 17, and 20 
support much of the habitat for white-tailed deer in the 
county, and general soil map units 1, 2, 12, and 15 
provide most of the habitat for mule deer. 


Rocky Mountain elk inhabit the Judith Mountains and 
the breaks of the Missouri River, at the northern end of 
the county. Habitat for elk generally is confined to 
rugged breaks and canyons, timbered areas of 
mountains, and meadows. Elk prefer areas of rangeland 
in native bunchgrasses, but they can adapt to adjacent 
woodland. General soil map units 12 and 20 provide 
most of the habitat for elk in the county. 


Beaver, mink, muskrat, and raccoon are throughout 
areas of the principal watercourses in the county, and 
cottontail rabbit, badger, ground squirrel, coyote, bobcat, 
and a variety of small mammals are throughout the 
county. Marshes, ponds, and reservoirs throughout the 
county provide habitat for waterfowl during spring and 
fall migrations. Ducks, geese, and a variety of shore 
birds and marsh birds use these areas for resting, 
nesting, and rearing of young. 


Big Spring Creek, Warm Spring Creek, the Judith 
River, and a number of smaller streams, ponds, and 
reservoirs in Fergus County support rainbow, brown, and 
brook trout. Warmwater fish such as northern pike, 
channel catfish, largemouth bass, sauger, and walleye 
live in the Missouri River and the large reservoirs. 
Populations of game and nongame species can be 
enhanced through application of conservation practices 
that improve habitat. Among these are development of 
odd or irregularly shaped areas in and adjacent to 
farmland, protection of such areas from fire and grazing, 
and establishment of woody vegetation that provides 
shelter in winter. Wildlife habitat may also be enhanced 
by increased application of common conservation 
practices such as proper grazing use, planned grazing 
systems, stripcropping, minimum tillage, field windbreaks, 
and the construction of ponds. 
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engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the "Soil properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Laboratory data are not included as a part of this 
survey. Analyses of some soils were conducted by the 
Montana Highway Department, Materials Division, in 
cooperation with the Federal Highway Administration, 
Department of Transportation. These data were 
considered in determining the estimated engineering 
properties given in tables 11 and 12. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
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plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some οἱ the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


building site development 


Table 7 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
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construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock or to a 
cemented pan, the available water capacity in the upper 
40 inches, and the content of salts, sodium, and sulfidic 
materials affect plant growth. Flooding, wetness, slope, 
stoniness, and the amount of sand, clay, or organic 
matter in the surface layer affect trafficability after 
vegetation is established. 


sanitary facilities 


Table 8 shows the degree and the kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered s/ight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 

Table 8 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
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evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to effectively filter the effluent. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 8 gives ratings for the natural soil that makes up 
the lagoon floor. The surface layer and, generally, 1 or 2 
feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, 
bedrock, and cemented pans can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
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water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 8 are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


construction materials 


Table 9 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

. The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
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after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. The water table may be at a depth of 1 to 
3 feet. Soils rated poor have a plasticity index of more 
than 10, a high shrink-swell potential, many stones, or 
slopes of more than 25 percent. They may be wet, and 
the depth to the water table may be less than 1 foot. 
They may have layers of suitable material, but the 
material is less than 3 feet thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 9, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick`and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
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of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


water management 


Table 10 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and embankments, dikes, and levees. The 
limitations are considered s/ight if soil properties and site 
features are generaily favorable for the indicated use 
and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
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feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
root zone, such as salts, sodium, or sulfur. Availability of 
drainage outlets is not considered in the ratings. 


Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 


Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. Α restricted 
rooting depth, a severe hazard of wind or water erosion, 
an excessively coarse texture, and restricted permeability 
adversely affect maintenance. 


Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of wind erosion, low available water 
capacity, restricted rooting depth, toxic substances such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 


soil properties 


269 


Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help in 
characterizing key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


engineering index properties 


Table 11 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. Information on other properties of each 
layer are given for each soil series under "Soil series 
and their morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. "Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If a soil contains particles coarser than 
sand, an appropriate modifier is added, for example, 
“gravelly.” Textural terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (3) and the system 


adopted by the American Association of State Highway 
and Transportation Officials (2). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and 90, silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are rounded to the nearest 5 percent. 
Thus, if the ranges of gradation and Atterberg limits 
extend a marginal amount (1 or 2 percentage points) 
across classification boundaries, the classification in the 
marginal zone is omitted in the table. 
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physical and chemical properties 


Table 12 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earth-moving operations. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
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soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed ciods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate or high, 
shrinking and swelling can cause damage to buildings, 
roads, and other structures. Special design is often 
needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind 
erosion in cultivated areas. The groups indicate the 
susceptibility of soil to wind erosion and the amount of 
soil lost. Soils are grouped according to the following 
distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to contro! wind 
erosion are used. 
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3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control wind erosion 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or extremely gravelly soils and other soils 
not subject to wind erosion. 


soil and water features 


Table 13 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
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soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
are not considered flooding. 

Table 13 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. Wone means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; common that 
it is likely under normal conditions; occasiona! that it 
occurs on an average of once or less in 2 years; and 
frequent that it occurs on an average of more than once 
in 2 years. Duration is expressed as very brief if less 
than 2 days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; 
November-May, for example, means that flooding can 
occur during the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 13 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched, artesian, or apparent; and the months of the 
year that the water table commonly is high. A water table 
that is seasonally high for less than 1 month is not 
indicated in table 13. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An 
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artesian water table is under hydrostatic head, generally 
beneath an impermeable layer. When this layer is 


penetrated, the water level rises in an uncased borehole. 


A perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is 
specified as either soft or hard. If the rock is soft or 
fractured, excavations can be made with trenching 
machines, backhoes, or small rippers. If the rock is hard 
or massive, blasting or special equipment generally is 
needed for excavation. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 


that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 


Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 


For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 


For concrete, the risk of corrosion is also expressed 


as /ow, moderate, or high. \t is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (75). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. In table 14, the soils 
of the survey area are classified according to the 
system. The categories are defined in the following 
paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Boroll (Bor, meaning 
northern or cool, plus o//, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Argiborolls (Argi, meaning argillic 
horizon, plus boro//, the suborder of the Borolls that have 
a frigid temperature regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Argiborolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 


there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 


‘mineral content, temperature regime, depth of the root 


zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine, montmorillonitic Typic 
Argiborolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


soil series and their morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the Soil Survey Manual (73). Many 
of the technical terms used in the descriptions are 
defined in Soil Taxonomy (75). Unless otherwise stated, 
colors in the descriptions are for dry soil. Following the 
pedon description is the range of important 
characteristics of the soils in the series. 

The map units of each soil series are described in the 
section “Detailed soil map units.” 


Abor series 


The Abor series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
and alluvium derived dominantly from semiconsolidated 
shale. Slope is 2 to 45 percent. Elevation is 2,400 to 
4,500 feet. The average annual precipitation is about 10 
to 14 inches, the average annual air temperature is 42 to 
45 degrees F, and the frost-free period is 115 to 135 
days. 

These soils are fine, montmorillonitic Borollic Vertic 
Camborthids. 
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Typical pedon of an Abor silty clay in an area of 
Tanna-Abor complex, 2 to 8 percent slopes, in cropland, 
about 660 feet south and 300 feet east of the northwest 
corner of sec. 20, T. 21 N., R. 18 E. 


Αρ---0 to 6 inches; grayish brown (2.5Y 5/2) silty clay, 
dark grayish brown (2.5Y 4/2) moist; strong medium 
granular structure; hard, firm, sticky and plastic; 
slightly effervescent; moderately alkaline; clear wavy 
boundary. 

B2—6 to 19 inches; light brownish gray (2.5Y 6/2) silty 
clay, olive (5Y 5/3) moist; weak coarse prismatic 
structure parting to strong medium subangular 
blocky; extremely hard, firm, sticky and plastic; many 
fine and very fine roots; many fine and very fine 
pores; few slickensides; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

B3ca—19 to 30 inches; olive (5Υ 5/3) silty clay, olive (5Y 
4/3) moist; moderate medium subangular structure; 
extremely hard, firm, sticky and plastic; common fine 
and very fine roots; common very fine pores; films 
and streaks of gypsum and lime; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

Cr—30 to 60 inches; pale yellow (5Y 7/4) 
semiconsolidated shale that crushes to silty clay 
loam, pale olive (5Y 6/4) moist; massive; hard, firm, 
sticky and plastic; slightly effervescent; moderately 
alkaline. 


Semiconsolidated shale is at a depth of 20 to 40 
inches. 

The A horizon is clay loam, silty clay loam, or silty clay 
and averages 35 to 50 percent clay. It is 0 to 15 percent 
pebbles. It is mildly alkaline or moderately alkaline. 

The B and C horizons are silty clay loam or silty clay 
and average 35 to 60 percent clay. They are moderately 
alkaline or strongly alkaline. 


Absarokee series 


The Absarokee series consists of moderately deep, 
well drained soils on uplands. These soils formed in 
residuum derived dominantly from consolidated shale 
interbedded with sandstone. Slope is 2 to 45 percent. 
Elevation is 3,000 to 4,600 feet. The average annual 
precipitation is about 15 to 19 inches, the average 
annual air temperature is 40 to 45 degrees F, and the 
frost-free period is 110 to 125 days. 

These soils are fine, montmorillonitic Typic Argiborolls. 

Typical pedon of Absarokee clay loam, 2 to 8 percent 
slopes, in cropland, about 1,320 feet west and 2,220 feet 
south of the northeast corner of sec. 6, T. 17 N., R. 17 
E. 


Soil survey 


Ap—O to 7 inches; grayish brown (10YR 5/2) clay loam, 
very dark gray (10YR 3/2) moist; moderate fine 
granular structure; hard, very friable, slightly sticky 
and slightly plastic; neutral; abrupt smooth boundary. 

B2t—7 to 15 inches; brown (10YR 5/3) light silty clay, 
dark grayish brown (10YR 4/2) moist; strong 
medium prismatic structure parting to moderate fine 
and medium subangular blocky; hard, friable, sticky 
and plastic; many fine and very fine roots; many fine 
and very fine pores; continuous clay films on faces 
of peds; neutral; clear wavy boundary. 

B3ca—15 to 18 inches; light brownish gray (2.5Y 6/2) 
clay loam, grayish brown (2.5Y 5/2) moist; weak 
medium prismatic structure parting to moderate fine 
subangular blocky; hard, friable, sticky and plastic; 
common fine and very fine roots; many fine and very 
fine pores; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

C1ca—18 to 26 inches; light gray (10YR 7/1) clay loam, 
light brownish gray (10YR 6/2) moist; weak fine 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; common very fine roots; 
many very fine pores; 5 percent rock fragments; 
disseminated lime; violently effervescent; strongly 
alkaline; abrupt smooth boundary. 

Cr—26 to 60 inches; light gray (10YR 7/1) consolidated 
shale interbedded with sandstone. 


Semiconsolidated shale interbedded with sandstone is 
at a depth of 20 to 40 inches. The mollic epipedon is 7 
to 10 inches thick. 

The A horizon is 0 to 10 percent angular pebbles. 

The B horizon is clay loam or silty clay and averages 
35 to 50 percent clay. It is neutral to moderately alkaline. 

The C horizon is clay loam or channery clay loam and 
averages 30 to 40 percent clay. It is 5 to 35 percent 
angular pebbles. 


Absher series 


The Absher series consists of deep, moderately well 
drained soils on terraces and fans. These soils formed in 
alluvium derived dominantly from shale. Slope is 0 to 8 
percent. Elevation is 2,200 to 4,000 feet. The average 
annual precipitation is about 10 to 14 inches, the 
average annual air temperature is 42 to 45 degrees F, 
and the frost-free period is 100 to 135 days. 

These soils are fine, montmorillonitic Borollic 
Natrargids. 

Typical pedon of an Absher clay loam in an area of 
Absher-Nobe complex, 0 to 4 percent slopes, in 
rangeland, about 2,280 feet north and 220 feet west of 
the southeast corner of sec. 9, T. 15 Ν., R. 21 Ε. 


Fergus County, Montana 


A2—0 to 1 1/2 inches; light brownish gray (10YR 6/2) 
clay loam, dark grayish brown (10YR 4/2) moist; 
moderate very thick platy structure parting to 
moderate fine and very fine granular; slightly hard, 
friable, sticky and plastic; many fine and very fine 
roots and few medium roots; many very fine pores; 
few coarse fragments; neutral; abrupt wavy 
boundary. 

B21t—1 1/2 to 4 inches; grayish brown (10YR 5/2) clay, 
very dark grayish brown (10YR 3/2) moist; strong 
medium columnar structure parting to moderate fine 
and very fine subangular blocky; extremely hard, 
firm, sticky and very plastic; many fine and very fine 
roots and few medium roots; many fine and very fine 
pores and few medium pores; thin continuous clay 
films on faces of peds; neutral; clear wavy boundary. 

B22t—4 to 10 inches; grayish brown (10YR 5/2) clay, 
dark grayish brown (10YR 3/2) moist; strong fine 
and medium subangular blocky structure; extremely 
hard, firm, sticky and very plastic; many fine and 
very fine and few medium roots; many fine and very 
fine and few medium pores; thin continuous clay 
films on faces of peds; mildly alkaline; gradual 
irregular boundary. 

B3cs—10 to 19 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; strong fine and 
medium subangular blocky structure; extremely hard, 
firm, sticky and very plastic; common fine and very 
fine and few medium roots; many fine and very fine 
pores; common fine irregular disseminated filaments 
or threads and soft masses of lime, gypsum, and 
other salts; slightly effervescent; moderately 
alkaline; diffuse wavy boundary. 

C1cs—19 to 26 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; weak medium 
and fine subangular blocky structure; extremely 
hard, firm, sticky and plastic; few fine and very fine 
roots; many fine and very fine pores; few fine 
irregular disseminated filaments or threads and soft 
masses of lime, gypsum, and other salts; slightly 
effervescent; moderately alkaline; diffuse wavy 
boundary. 

C2cs—26 to 33 inches; light brownish gray (2.5Y 6/2) 
clay, dark grayish brown (2.5Y 4/2) moist; massive; 
extremely hard, firm, sticky and plastic; few fine and 
very fine roots; many fine and very fine pores; 
common fine irregular shaped threads and soft 
masses of lime, gypsum, and other salts; moderately 
alkaline; diffuse wavy boundary. 

C3cs—33 to 60 inches; light brownish gray (2.5Y 6/2) 
silty clay, dark grayish brown (2.5Y 4/2) moist; 
massive; extremely hard, firm, sticky and plastic; few 
fine and very fine roots; many very fine pores; 
common fine irregular disseminated filaments or 
threads and soft masses of lime, gypsum, and other 
salts; slightly effervescent; moderately alkaline. 
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The solum is 14 to 26 inches thick. 

The A horizon is 0 to 10 percent pebbles. 

The Bat horizon is clay loam, silty clay loam, or clay 
and averages 35 to 60 percent clay. It is neutral to 
moderately alkaline. 

The cs horizon is at a depth of 8 to 18 inches. It is 
clay loam, silty clay, or clay and averages 35 to 50 
percent clay. The cs horizon is 0 to 15 percent pebbles. 


Acel series 


The Acel series consists of deep, well drained soils on 
terraces. These soils formed in alluvium derived 
dominantly from limestone. Slope is 0 to 2 percent. 
Elevation is 3,500 to 4,200 feet. The average annual 
precipitation is about 15 to 19 inches, the average 
annual air temperature is 40 to 45 degrees F, and the 
frost-free period is 110 to 125 days. 


These soils are fine, montmorillonitic Mollic 
Eutroboralfs. 


Typical pedon of an Acel clay loam in an area of 
Danvers-Acel clay loams, 0 to 2 percent slopes, in 
cropland, about 2,600 feet east and 1,915 feet south of 
the northwest corner of sec. 27, T. 19 N., R. 13 E. 


Ap—O to 6 inches; grayish brown (2.5Y 5/2) clay loam, 
very dark grayish brown (2.5Y 3/2) moist; massive; 
very hard, friable, sticky and plastic; common 
vesicular pores; neutral; abrupt smooth boundary. 


B21t—6 to 11 inches; dark grayish brown (10YR 4/2) 
clay, very dark grayish brown (10YR 3/2) moist; 
moderate medium prismatic structure parting to 
strong fine angular blocky; extremely hard, firm, very 
sticky and very plastic; common very fine roots; 
many very fine pores; thin distinct clay films on 
faces of peds; mildly alkaline; clear wavy boundary. 


B22t—11 to 17 inches; grayish brown (10YR 5/2) clay, 
dark brown (10YR 4/3) moist; moderate medium 
prismatic structure parting to strong medium and 
fine subangular blocky; extremely hard, firm, very 
sticky and very plastic; common very fine roots; 
many very fine pores; thin distinct clay films on 
faces of peds; mildly alkaline; clear irregular 
boundary. 


B3ca—17 to 25 inches; light brownish gray (2.5Y 6/2) 
silty clay loam, grayish brown (2.5Y 5/2) moist; 
weak medium prismatic structure parting to weak 
medium and fine subangular blocky; hard, friable, 
sticky and plastic; few fine and very fine roots; many 
very fine pores; common fine distinct masses of 
lime; strongly effervescent; moderately alkaline; 
clear wavy boundary. 
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C1ca—25 to 33 inches; light brownish gray (2.5Y 6/2) 
silty clay loam, grayish brown (2.5Y 5/2) moist; 
massive; hard, friable, sticky and plastic; few fine 
and very fine roots; many very fine pores; many fine 
distinct masses of lime; violently effervescent; 
moderately alkaline; gradual wavy boundary. 

C2ca—33 to 60 inches; light gray (2.5Y 7/2) clay loam, 
light brownish gray (2.5Y 6/2) moist; massive; hard, 
friable, sticky and plastic; many very fine pores; 
disseminated lime; violently effervescent; strongly 
alkaline. 


The mollic epipedon is 7 to 15 inches thick. 

The B2t horizon is silty clay or clay and averages 40 
to 55 percent clay. The Bca horizon is at a depth of 15 
to 20 inches. The Bca and C1ca horizons are clay loam, 
silty clay loam, or silty clay and average 35 to 45 percent 
clay. They are 0 to 15 percent pebbles and are 
moderately alkaline or strongly alkaline. 


Adel series 


The Adel series consists of deep, well drained soils on 
fans and foot slopes. These soils formed in alluvium and 
colluvium derived dominantly from sandstone. Slope is 2 
to 45 percent. Elevation is 4,700 to 6,500 feet. The 
average annual precipitation is about 20 to 30 inches, 
the average annual air temperature is 38 to 42 degrees 
F, and the frost-free period is 50 to 90 days. 

These soils are fine-loamy, mixed Pachic Cryoborolls. 
Typical pedon of an Adel loam in an area of Teton- 
Adel loams, 8 to 15 percent slopes, in rangeland, about 
1,050 feet west and 450 feet south of the northeast 

corner of sec. 9, T. 13 N., R. 18 E. 


A11—0 to 13 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; moderate medium and fine 
granular structure; slightly hard, very friable, slightly 
sticky and slightly plastic; many fine and very fine 
rocts; many very fine interstitial pores; many 
wormcasts; slightly acid; gradual wavy boundary. 

A12—13 to 31 inches; dark grayish brown (10YR 4/2) 
loam, very dark brown (10YR 2/2) moist; weak 
medium and fine subangular blocky structure; 
slightly hard, very friable, slightly sticky and slightly 
plastic; many fine and very fine roots; many very fine 
and fine pores; many wormcasts; slightly acid; 
diffuse wavy boundary. 

A13—31 to 38 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium subangular blocky structure parting to 
moderate fine and very fine subangular blocky; 
slightly hard, very friable, slightly sticky and slightly 
plastic; common fine and very fine roots; many fine 
and very fine pores; neutral; gradual wavy boundary. 


Soil survey 


B2— 38 to 60 inches; brown (10YR 5/3) channery loam, 
dark brown (10YR 3/3) moist; weak medium 
subangular blocky structure parting to moderate very 
fine subangular blocky; slightly hard, friable, slightly 
sticky and slightly plastic; common very fine and fine 
roots; many very fine pores; 20 percent angular 
pebbles and 5 percent angular cobbles; neutral. 


The mollic epipedon is 16 to 60 inches thick. 

The A horizon is 0 to 15 percent angular pebbles. it is 
slightly acid or neutral. 

The B horizon, where present, is loam or clay loam 
and averages 18 to 30 percent clay. It is 5 to 20 percent 
angular pebbles and 0 to 5 percent angular cobbles. It is 
slightly acid or neutral. 

Some pedons have a C horízon that has 
characteristics similar to those of the B horizon. 


Adger series 


The Adger series consists of deep, moderately well 
drained soils on terraces and fans. These soils formed in 
alluvium derived dominantly from shale or mixed rock 
sources. Slope is 0 to 8 percent. Elevation is 3,400 to 
4,000 feet. The average annual precipitation is about 15 
to 19 inches, the average annual air temperature is 40 to 
45 degrees F, and the frost-free period is 110 to 125 
days. 

These soils are fine, montmorillonitic Leptic 
Natriborolls. 

Typical pedon of an Adger clay in an area of Daglum- 
Adger complex, 2 to 8 percent slopes, in cropland, about 
750 feet south and 2,000 feet east of the northwest 
corner of sec. 34, T. 20 N., R. 15 E. 


Αρ---0 to 6 inches; grayish brown (2.5Y 5/2) clay, very 
dark grayish brown (2.5Y 3/2) moist; massive; very 
hard, firm, sticky and very plastic; common very fine 
roots; many bleached silt and sand grains; 
moderately alkaline; abrupt smooth boundary. 

B21t—6 to 9 inches; dark grayish brown (2.5Y 4/2) clay, 
very dark grayish brown (2.5Y 3/2) moist; moderate 
coarse prismatic structure parting to moderate 
medium and coarse irregular subangular blocky; 
extremely hard, very firm, sticky and very plastic; 
common very fine roots; common very fine pores; 
thick continuous clay films; moderately alkaline; 
clear wavy boundary. 

B221—9 to 14 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; moderate 
coarse prismatic structure parting to moderate 
medium and fine subangular blocky; extremely hard, 
very firm, sticky and very plastic; common very fine 
roots; common very fine pores; thick continuous clay 
films; intersecting slickensides; strongly alkaline; 
clear wavy boundary. 


Fergus County, Montana 


B3cs—14 to 37 inches; dark grayish brown (2.5Y 4/2) 
clay, very dark grayish brown (2.5Y 3/2) moist; weak 
medium subangular blocky structure; extremely hard, 
firm, sticky and very plastic; few very fine roots; few 
very fine pores; streaks and clusters of gypsum; few 
films of lime; strongly alkaline; clear wavy boundary. 

C1cs—37 to 60 inches; light olive brown (2.5Y 5/3) clay, 
olive brown (2.5Y 4/3) moist; massive; extremely 
hard, very firm, sticky and very plastic; distinct 
streaks and clusters of gypsum; few films of lime; 
strongly alkaline. 


The mollic epipedon is 7 to 14 inches thick. The solum 
is 24 to 40 inches thick. 

The Α horizon is 0 to 15 percent pebbles and cobbles. 

The Bt horizon is clay or silty clay and averages 40 to 
60 percent clay. It is moderately alkaline or strongly 
alkaline. 

The B3 and C horizons are clay loam, silty clay, or 
clay and average 35 to 55 percent clay. They are 0 to 20 
percent pebbles. 


Alder series 


The Alder series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
and alluvium derived dominantly from consolidated shale 
interbedded with sandstone. Slope is 2 to 45 percent. 
Elevation is 4,100 to 4,800 feet. The average annual 
precipitation is about 19 to 24 inches, the average 
annual air temperature is 40 to 43 degrees F, and the 
frost-free period is 90 to 110 days. 

These soils are fine, mixed Udic Argiborolls. 

Typical pedon of Alder clay loam, 8 to 15 percent 
slopes, in rangeland, about 750 feet east and 350 feet 
north of the southwest corner of sec. 6, T. 14 N., R. 19 
E. 


A11—0 to 3 inches; dark gray (10YR 4/1) loam, very 
dark brown (10YR 4/1) loam, very dark brown 
(10YR 2/2) moist; moderate fine granular structure; 
slightly hard, very friable slightly sticky and plastic; 
many fine and very fine roots and common medium 
roots; less than 5 percent rock fragments, mainly 
less than 3 inches in diameter; neutral; clear smooth 
boundary. 

A12—3 to 8 inches; dark gray (10YR 4/1) clay loam, 
very dark brown (10YR 2/2) moist; weak medium 
prismatic structure parting to moderate fine 
subangular blocky; hard, friable, sticky and plastic; 
many fine and very fine roots and common medium 
roots; many fine and very fine pores and few 
medium pores; less than 5 percent rock fragments, 
mainly less than 3 inches in diameter; neutral; 
abrupt smooth boundary. 
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B21t—8 to 15 inches; brown (10YR 5/3) silty clay, dark 
brown (10YR 4/3) moist; weak medium prismatic 
structure parting to strong fine subangular blocky; 
very hard, friable, sticky and plastic; many fine and 
very fine roots and common medium roots; many 
fine and very fine pores and few medium pores; thin 
continuous clay films on faces of peds; less than 5 
percent rock fragments, mainly less than 3 inches in 
diameter; few wormcasts; mildly alkaline; gradual 
wavy boundary. 

B22t—15 to 21 inches; light yellowish brown (10YR 6/4) 
silty clay, yellowish brown (10YR 5/4) moist; weak 
medium prismatic structure parting to strong fine 
subangular blocky; very hard, firm, sticky and very 
plastic; common fine and very fine roots; many fine 
and very fine pores; thin continuous clay films on 
faces of peds; 5 percent angular sandstone pebbles; 
few wormcasts; mildly alkaline; clear wavy boundary. 

B23t—21 to 26 inches; very pale brown (10YR 7/4) clay 
loam, light yellowish brown (10YR 6/4) moist; 
moderate fine subangular blocky structure; very 
hard, friable, sticky and plastic; common fine and 
very fine roots and few medium roots; many fine and 
very fine pores and few medium pores; thin 
continuous clay films on faces of peds; 10 percent 
angular sandstone pebbles; moderately alkaline; 
clear irregular boundary. 

B3ca—26 to 31 inches; yellow (10YR 7/6) clay loam, 
brownish yellow (10YR 6/6) moist; moderate 
medium and fine subangular blocky structure; hard, 
firm, sticky and plastic; many fine and very fine 
roots; many fine and very fine pores and few 
medium pores; 10 percent angular sandstone 
pebbles; strongly effervescent; moderately alkaline; 
gradual smooth boundary. 

Cr—31 to 60 inches; white (5Y 8/1) consolidated shale 
interbedded with sandstone. 


Consolidated shale interbedded with sandstone is at a 
depth of 20 to 40 inches. The mollic epipedon is 7 to 14 
inches thick. 

The Α horizon is neutral or slightly acid. 

The B2t horizon is clay loam, silty clay, or clay and 
averages 35 to 50 percent clay. It is 0 to 15 percent 
angular pebbles. It is neutral or mildly alkaline. The B3 
horizon is clay loam, silty clay loam, or clay and 
averages 30 to 45 percent clay. It is 5 to 20 percent 
angular pebbles and 0 to 10 percent angular cobbles. It 
is mildly alkaline or moderately alkaline. 


Amherst series 


The Amherst series consists of shallow, well drained 
soils on uplands. These soils formed in residuum derived 
dominantly from consolidated shale interbedded with 
sandstone. Slope is 2 to 25 percent. Elevation is 3,000 
to 4,600 feet. The average annual precipitation is about 
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15 to 19 inches, the average annual air temperature is 
40 to 45 degrees F, and the frost-free period is 110 to 
125 days. 

These soils are clayey, montmorillonitic Lithic 
Argiborolls. 

Typical pedon of an Amherst clay loam in an area of 
Amherst-Absarokee clay loams, 2 to 8 percent slopes, in 
rangeland, about 450 feet south and 2,240 feet west of 
the northeast corner of sec. 3, T. 15 Ν., R. 18 E. 


A1—0 to 2 inches; grayish brown (2.5Y 5/2) clay loam, 
very dark grayish brown (2.5Y 3/2) moist; moderate 
fine platy structure parting to moderate fine granular; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine roots; many very fine pores; 
10 percent angular sandstone pebbles; neutral; clear 
wavy boundary. 

B21t—2 to 5 inches; grayish brown (10YR 5/2) channery 
clay, dark brown (10YR 3/3) moist; moderate 
medium prismatic structure parting to strong fine 
and very fine subangular blocky; very hard, firm, 
sticky and plastic; many very fine roots; many very 
fine pores; 15 percent angular sandstone pebbles; 
continuous clay films on faces of peds; neutral; clear 
wavy boundary. 

B22t—5 to 12 inches; brown (10YR 5/3) channery clay, 
dark brown (10YR 3/3) moist; moderate medium 
prismatic structure parting to strong fine subangular 
blocky; very hard, firm, sticky and very plastic; many 
very fine roots; many very fine pores; continuous 
clay films on faces of peds; 30 percent angular 
sandstone fragments; neutral; gradual smooth 
boundary. 

R—12 to 60 inches; light brownish gray (10YR 6/2) 
consolidated shale interbedded with thin layers of 
sandstone. 


Consolidated shale interbedded with sandstone is at a 
depth of 10 to 20 inches. The mollic epipedon is 8 to 15 
inches thick. 

The A horizon is loam or clay loam and averages 20 
to 35 percent clay. It is 0 to 15 percent angular pebbles. 

The B horizon is clay loam or clay and is 35 to 50 
percent clay. It is 15 to 35 percent rock fragments, of 
which 0 to 10 percent is angular cobbles and 5 to 25 
percent is angular pebbles. 


Amor series 


The Amor series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
derived dominantly from weakly consolidated sandy and 
silty sedimentary beds. Slope is 2 to 15 percent. 
Elevation is 3,400 to 4,200 feet. The average annual 
precipitation is about 15 to 19 inches, the average 
annual air temperature is 40 to 45 degrees F, and the 
frost-free period is 110 to 125 days. 

These soils are fine-loamy, mixed Typic Haploborolls. 


Soil survey 


Typical pedon of Amor loam, 2 to 8 percent slopes, in 
cropland, about 2,310 feet north and 1,700 feet west of 
the southeast corner of sec. 21, T. 19 N., R. 14 E. 


Ap—0 to 7 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; moderate fine 
granular structure; slightly hard, very friable, sticky 
and plastic; slightly effervescent; mildly alkaline; 
abrupt wavy boundary. | 

B2—7 to 12 inches; brown (10YR 5/3) loam, dark brown 
(10YR 4/3) moist; moderate medium and coarse 
prismatic structure; hard, very friable, slightly sticky 
and slightly plastic; many fine and very fine roots; 
many fine and very fine pores; slightly effervescent; 
mildly alkaline; clear wavy boundary. 

B3ca—12 to 19 inches; very pale brown (10YR 7/3) 
loam; brown (10YR 5/3) molst; moderate coarse 
prismatic structure; hard, friable, slightly sticky and 
slightly plastic; common fine and very fine roots; 
many fine and very fine pores; common fine masses 
and threads of lime; strongly effervescent; 
moderately alkaline; gradual wavy boundary. 

C1ca—19 to 27 inches; very pale brown (10YR 7/3) 
loam; brown (10YR 5/3) moist; weak coarse 
prismatic structure; hard, friable, sticky and plastic; 
common very fine and few fine roots; many very fine 
pores and common fine pores; common fine masses 
and threads of lime; strongly effervescent; 
moderately alkaline; gradual wavy boundary. 

C2r—27 to 60 inches; light gray (2.5Y 7/2) weakly 
consolidated sandy and silty sedimentary beds that 
crush mainly to loam; grayish brown (2.5Y 5/2) 
moist; massive; very hard, friable, slightly sticky and 
slightly plastic; strongly effervescent; moderately 
alkaline. 


Sedimentary beds are at a depth of 20 to 40 inches. 
The mollic epipedon is 7 to 12 inches thick. 

The A horizon is neutral or mildly alkaline. 

The B horizon is loam or clay loam and averages 20 
to 30 percent clay. It is neutral to moderately alkaline. 

The C horizon is mildly alkaline or moderately alkaline. 


Arcette series 


The Arcette series consists of deep, excessively 
drained soils on mountaintops, ridgetops, and uplands. 
These soils formed in residuum derived dominantly from 
acid igneous rock. Slope is 15 to 60 percent. Elevation is 
5,000 to 6,500 feet. The average annual precipitation is 
about 20 to 30 inches, the average annual air 
temperature is 38 to 42 degrees F, and the frost-free 
period is 50 to 90 days. 

These soils are fragmental, mixed Typic Cryochrepts. 

Typical pedon of an Arcette extremely gravelly loam in 
an area of Elve-Arcette complex, 15 to 60 percent 
slopes, in woodland, about 1,650 feet east and 1,980 


Fergus County, Montana 


feet south of the northwest corner of sec. 20, T. 17 N., 
R. 20 E. 


O1 and O2—2 inches to 0; decomposed and 
undecomposed pine needles, cones, and twigs. 

A1—0 to 2 inches; yellowish brown (10YR 5/4) 
extremely gravelly loam, dark yellowish brown (10YR 
4/4) moist; moderate very fine granular structure; 
soft, very friable, nonsticky and nonplastic; many 
coarse, medium, fine, and very fine roots; 55 
percent angular pebbles and 10 percent angular 
cobbles; medium acid; clear wavy boundary. 

B2—2 to 8 inches; brownish yellow (10YR 6/6) 
extremely gravelly loam, brown (7.5YR 4/4) moist; 
moderate fine granular structure; soft, very friable, 
slightly sticky and nonplastic; common coarse, 
medium, and fine roots; 55 percent angular pebbles 
and 10 percent angular cobbles; medium acid; 
gradual wavy boundary. : 

B3—8 to 17 inches; brownish yellow (10YR 6/6) 
extremely gravelly loam, strong brown (7.5YR 5/6) 
moist; moderate fine granular structure; soft, very 
friable, slightly sticky and slightly plastic; few coarse 
roots and common medium and fine roots; 55 
percent angular pebbles and 20 percent angular 
cobbles; medium acid; gradual wavy boundary. 

C1—17 to 60 inches; yellow (10YR 7/6) fragmental 
material, light brown (7.5YR 6/4) moist; few medium 
and fine roots; silt and very fine sand coating coarse 
fragments; 50 percent angular pebbles and 45 
percent angular cobbles. 


The A1 horizon is 1 to 9 inches thick. It is 55 to 70 
percent angular pebbles and 5 to 20 percent angular 
cobbles. The horizon is strongly acid to slightly acid. 

The B horizon is loam or sandy loam and is 10 to 20 
percent clay. It is 60 to 90 percent rock fragments, of 
which 10 to 25 percent is angular cobbles and 50 to 65 
percent is angular pebbles. 

The C horizon is 90 to 95 percent rock fragments. It is 
0 to 10 percent clay. It is strongly acid to slightly acid. 


Ashuelot Variant 


The Ashuelot Variant consists of shallow, well drained 
soils on terraces. These soils formed in alluvium derived 
dominantly from limestone. Slope is 0 to 4 percent. 
Elevation is 3,300 to 4,600 feet. The average annual 
precipitation is about 12 to 16 inches, the average 
annual air temperature is 42 to 45 degrees F, and the 
frost-free period is 110 to 125 days. 

These soils are loamy-skeletal, carbonatic, shallow 
Petrocalcic Calciborolls. 

Typical pedon of an Ashuelot Variant cobbly clay loam 
in an area of Ashuelot Variant-Crago complex, 0 to 4 
percent slopes, in rangeland, about 2,400 feet south and 
1,000 feet west of the northeast corner of sec. 35, T. 12 
N., R. 23 E. 
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Ap—0 to 4 inches; grayish brown (10YR 5/2) cobbly clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate very fine granular structure; slightly hard, 
friable, slightly sticky and slightly plastic; many fine 
roots and pores; 10 percent pebbles and 10 percent 
cobbles; slightly effervescent in spots; neutral; 
abrupt smooth boundary. 

A12—4 to 9 inches; grayish brown (10YR 5/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate fine granular structure; hard, friable, 
slightly sticky and slightly plastic; many fine roots 
and pores; 5 percent pebbles; strongly effervescent; 
mildly alkaline; clear irregular boundary. 

IIC1ca—9 to 15 inches; pale brown (10YR 6/3) 
extremely gravelly light clay loam, grayish brown 
(10YR 5/2) moist; massive; very hard, firm, slightly 
sticky and slightly plastic; common fine and very fine 
roots and pores; 65 percent pebbles and 15 percent 
cobbles; violently effervescent; mildly alkaline; 
abrupt wavy boundary. 

lllC2cam—15 to 24 inches; pale brown (10YR 6/3) 
calcium-carbonate-cemented rock fragments, 
grayish brown (10 YR 5/2) moist; extremely hard, 
extremely firm, nonsticky and nonplastic; few fine 
roots following fractures; violently effervescent; 
mildly alkaline; gradual irregular boundary. 

IVC3—24 to 62 inches; very pale brown (10 YR 8/3) 
extremely gravelly loamy sand; pale brown (10YR 
6/3) moist; single grain; loose; 85 percent pebbles 
and a few cobbles; violently effervescent; mildly 
alkaline. 


The petrocalcic horizon is at a depth of 15 to 20 
inches. 

The Ap horizon is loam or clay loam and is 20 to 35 
percent clay. It is 15 to 35 percent rock fragments, of 
which 0 to 5 percent is stones, 5 to 20 percent is 
cobbles, and 5 to 20 percent is pebbles. It is neutral or 
mildly alkaline. The A12 horizon is loam or clay loam and 
is 20 to 35 percent clay. it is 5 to 45 percent rock 
fragments, of which 0 to 10 percent is stones, 5 to 20 
percent is cobbles, and 5 to 25 percent is pebbles. 

The IIC horizon is loam or clay loam and is 20 to 35 
percent clay. It is 35 to 80 percent rock fragments, of 
which 10 to 15 percent is cobbles and 25 to 65 percent 
is pebbles. It is mildly alkaline or moderately alkaline. 
The lllC2cam horizon ranges from 5 to 20 inches in 
thickness. The IVC3 horizon is loamy sand and coarse 
sand and is 60 to 90 percent rock fragments. 


Bitton series 


The Bitton series consists of deep, well drained soils 
on fans and foot slopes and along the edges of terraces. 
These soils formed in alluvium and colluvium derived 
dominantly from sandstone. Slope is 15 to 60 percent. 
Elevation is 3,000 to 4,700 feet. The average annual 
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precipitation is about 15 to 19 inches, the average 
annual air temperature is 40 to 45 degrees F, and the 
frost-free period is 100 to 125 days. 

These soils are loamy-skeletal, mixed Entic 
Haploborolls. 

Typical pedon of a Bitton channery loam in an area of 
Bitton-Winifred-Castner complex, 15 to 60 percent 
slopes, in rangeland, about 790 feet north and 440 feet 


west of the southeast corner of sec. 9, T. 14 N., R. 19 E. 


Α11--0 to 7 inches; dark grayish brown (10YR 4/2) 
channery loam, very dark grayish brown (10YR 3/2) 
moist; moderate very fine granular structure; slightly 
hard, very friable, slightly sticky and slightly plastic; 
many fine and very fine roots and few medium and 
coarse roots; 20 percent coarse fragments of 
sandstone; slightly effervescent; mildly alkaline; 
clear smooth boundary. 

A12—7 to 11 inches; brown (10YR 5/3) channery loam, 
dark brown (10YR 4/3) moist; moderate fine and 
very fine subangular blocky structure; slightly hard, 
very friable, slightly sticky and slightly plastic; many 
fine and very fine roots and few medium and coarse 
roots; many fine and very fine pores; 30 percent 
coarse fragments; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 

C1—11 to 21 inches; pale brown (10YR 6/3) extremely 
channery loam, brown (10YR 5/3) moist; weak fine 
and very fine subangular blocky structure; hard, very 
friable, slightly sticky and slightly plastic; many fine 
and very fine roots and few medium and coarse 
roots; many fine and very fine pores; 70 percent 
coarse fragments; strongly effervescent; moderately 
alkaline; diffuse wavy boundary. 


C2ca—21 to 30 inches; pale brown (10YR 6/3) 
extremely channery loam, dark brown (10YR 4/3) 
and brown (10YR 5/3) moist; weak fine and very 
fine subangular blocky structure; hard, very friable, 
sticky and plastic; common fine and very fine roots 
and few medium roots; many fine and very fine 
pores; 70 percent coarse fragments that have a 
crust of lime 1/16 inch thick on underside; many 
fine irregular threads and soft masses of lime; 
strongly effervescent; moderately alkaline; gradual 
wavy boundary. 


C3ca—30 to 60 inches; pale brown (10YR 6/3) very 
channery loam, dark brown (10YR 4/3) and brown 
(10YR 5/3) moist; weak fine and very fine 
subangular blocky structure; hard, friable, sticky and 
plastic; few fine and very fine roots; few fine and 
very fine pores; 55 percent coarse fragments that 
have a lime coating that is thicker on the underside; 
few fine irregular threads and soft masses of lime; 
moderately alkaline. 


The mollic epipedon is 7 to 16 inches thick. 


Soil survey 


The Α horizon is 18 to 27 percent clay. It is 15 to 35 
percent rock fragments, of which 0 to 15 percent is 
stones, 5 to 10 percent is cobbles, and 10 to 25 percent 
is pebbles. 

The C horizon is 18 to 27 percent clay. It is 35 to 75 
percent angular pebbles and angular cobbles. 


Borky series 


The Borky series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
derived dominantly from consolidated sandstone 
interbedded with shale. Slope is 2 to 15 percent. 
Elevation is 3,500 to 4,700 feet. The average annual 
precipitation is about 15 to 19 inches, the average 
annual air temperature is 40 to 45 degrees F, and the 
frost-free period is 110 to 125 days. 

These soils are clayey-skeletal, mixed Typic 
Argiborolls. 

Typical pedon of a Borky very stony loam in an area of 
Borky-Sinnigam very stony loams, 2 to 15 percent 
slopes, in rangeland, about 2,500 feet north and 700 feet 
west of the southeast corner of sec. 21, T. 15 N., R. 21 
E. 


A1—0 to 2 inches; dark grayish brown (10YR 4/2) very 
stony loam, very dark grayish brown (10YR 3/2) 
moist; moderate fine crumb structure; slightly hard, 
friable, slightly sticky and slightly plastic; 20 percent 
angular sandstone fragments; neutral; clear smooth 
boundary. : 

B1—2 to 5 inches; dark brown (10YR 4/3) stony clay 
loam, very dark brown (10YR 3/3) moist; strong fine 
and very fine subangular blocky structure; hard, 
friable, sticky and plastic; many fine and very fine 
roots; many fine and very fine pores; 25 percent 
angular sandstone fragments; neutral; clear wavy 
boundary. 

B21t—5 to 12 inches; dark brown (10YR 4/3) very stony 
light clay, very dark brown (10YR 3/3) moist; 
moderate medium and coarse prismatic structure 
parting to strong fine and very fine subangular 
blocky; very hard, firm, sticky and very plastic; many 
fine and very fine roots; many fine and very fine 
pores; thin continuous clay films on faces of peds; 
45 percent angular sandstone fragments; neutral; 
clear wavy boundary. 

B22t—12 to 18 inches; brown (10YR 5/3) very stony 
heavy clay loam, dark brown (10YR 4/3) moist; 
moderate medium and coarse prismatic structure 
parting to moderate medium and coarse subangular 
blocky; very hard, firm, sticky and plastic; many fine 
and very fine roots; many fine and very fine pores; 
thin continuous clay films on faces of peds; 55 
percent sandstone fragments; neutral; clear irregular 
boundary. 
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C1ca—18 to 36 inches; light grayish brown (10YR 6/2) 
very stony clay loam, grayish brown (10YR 5/2) 
moist; weak medium prismatic structure parting to 
weak medium and fine subangular blocky; hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; some thin coatings of lime on 
undersides of coarse fragments; 55 percent angular 
sandstone fragments; strongly effervescent; 
moderately alkaline; abrupt smooth boundary. 

C2r—36 to 60 inches; light gray (2.5Υ 7/2) consolidated 
sandstone interbedded with shale. 


Consolidated sandstone is at a depth of 20 to 40 
inches. The mollic epipedon is 7 to 14 inches thick. 


The A horizon is clay loam or loam and is 20 to 35 
percent clay. It is 20 to 60 percent rock fragments, of 
which 5 to 25 percent is stones, 5 to 10 percent is 
cobbles, and 10 to 25 percent is pebbles. 


The B2t horizon is clay loam or clay and is 35 to 50 
percent clay. It is 35 to 60 percent rock fragments, of 
which 10 to 25 percent is stones, 10 to 15 percent is 
cobbles, and 15 to 20 percent is pebbles. 


The Cca horizon is clay or clay loam and is 30 to 45 
percent clay. It is 35 to 60 percent rock fragments, of 
which 5 to 25 percent is stones, 10 to 15 percent is 
cobbles, and 10 to 20 percent is pebbles. 


Brazon series 


The Brazon series consists of deep, well drained soils 
on foot slopes and fans. These soils formed in colluvium 
and alluvium derived dominantly from semiconsolidated 
shale. Slope is 2 to 45 percent. Elevation is 4,000 to 
5,000 feet. The average annual precipitation is about 19 
to 24 inches, the average annual air temperature is 40 to 
45 degrees F, and the frost-free period is 90 to 110 
days. 


These soils are clayey-skeletal, mixed Typic 
Calciborolls. 


Typical pedon of a Brazon very stony clay loam in an 
area of Brazon-Loken complex, 2 to 15 percent slopes, 
about 840 feet south and 2,380 feet west of the 
northeast corner of sec. 12, T. 17 N., R. 17 E. 


A1—0 to 8 inches; very dark gray (10YR 3/1) very stony 
clay loam, black (10YR 2/1) moist; moderate fine 
and medium granular structure; hard, very friable, 
sticky and plastic; many fine and very fine roots and 
common medium roots; 20 percent stones, 10 
percent cobbles, and 10 percent pebbles; slightly 
effervescent; mildly alkaline; clear irregular 
boundary. 
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B2—8 to 17 inches; light brownish gray (10YR 6/2) very 
stony heavy clay loam, dark grayish brown (10YR 
4/2) moist; moderate medium and fine subangular 
blocky structure; hard, friable, sticky and plastic; 
many fine and very fine roots and common medium 
roots; many fine and very fine pores and common 
medium pores; 35 percent stones, 10 percent 
cobbles, and 5 percent pebbles; violently 
effervescent; moderately alkaline; clear irregular 
boundary. 

B3ca—17 to 25 inches; light brownish gray (2.5Y 6/2) 
very cobbly light clay, dark grayish brown (2.5Y 4/2) 
moist; weak fine and very fine subangular blocky 
structure; hard, friable, sticky and plastic; common 
very fine, fine, and medium roots; many very fine 
and fine pores; 35 percent cobbles, 10 percent 
stones, and 5 percent pebbles; common fine 
threads of lime and common fine and medium 
masses of lime; violently effervescent; moderately 
alkaline; gradual irregular boundary. 

C1ca—25 to 40 inches; light brownish gray (2.5Y 6/2) 
very cobbly clay, grayish brown (2.5Y 5/2) moist; 
massive; very hard, friable, very sticky and very 
plastic; common fine and very fine roots and few 
medium roots; many fine and very fine pores; 40 
percent cobbles, 5 percent stones, and 10 percent 
pebbles; many fine distinct threads of lime and many 
medium and coarse masses of lime; violently 
effervescent; moderately alkaline; gradual irregular 
boundary. I 

llC2ca—40 to 46 inches; light yellowish brown (2.5Y 6/4) 
clay, light olive brown (2.5Y 5/2) moist; massive; 
extremely hard, very firm, very sticky and very 
plastic; common fine and very fine roots and few 
medium roots; common fine and very fine pores; 
less than 5 percent cobbles and 5 percent pebbles; 
many fine and medium distinct threads of lime and 
common medium and coarse masses of lime; 
violently effervescent; moderately alkaline; gradual 
wavy boundary. 

llC3r—46 to 60 inches; brownish yellow (10YR 6/6) 
semiconsolidated shale that crushes to clay; 
yellowish brown (10YR 5/6) moist; extremely hard, 
very firm, sticky and very plastic; few very fine roots; 
common fine and very fine pores; common fine and 
medium distinct threads and masses of lime; 
strongly effervescent; moderately alkaline. 


About 0 to 25 percent of the surface is covered by 
stones. 

The ca horizon is at a depth of 12 to 19 inches. 
Semiconsolidated shale is at a depth of 40 to 60 inches. 
The mollic epipedon is 7 to 9 inches thick. 

The A horizon is clay loam or silty clay loam and is 30 
to 40 percent clay. It is 0 to 50 percent rock fragments, 
of which 0 to 20 percent is stones, 0 to 20 perzent is 
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cobbles, and 0 to 10 percent is pebbles. It is neutral or 
mildly alkaline. 


The B2 horizon is clay loam or clay and is 35 to 50 
percent clay. It is 35 to 60 percent rock fragments, of 
which 25 to 35 percent is stones, 5 to 10 percent is 
cobbles, and 5 to 15 percent is pebbles. It is mildly 
alkaline or moderately alkaline. 


The C horizon is clay loam or clay and is 35 to 50 
percent clay. It is 35 to 65 percent rock fragments, of 
which 5 to 10 percent is stones, 25 to 40 percent is 
cobbles, and 5 to 15 percent is pebbles. 


Bridger series 


The Bridger series consists of deep, well drained soils 
on fans and terraces. These soils formed in alluvium 
derived dominantly from limestone. Slope is 0 to 8 
percent. Elevation is 4,700 to 6,000 feet. The average 
annual precipitation is about 19 to 30 inches, the 
average annual air temperature is 38 to 42 degrees F, 
and the frost-free period is 60 to 90 days. 

These soils are fine, mixed Argic Cryoborolls. 


Typical pedon of Bridger clay loam, 2 to 8 percent 
slopes, in rangeland, about 180 feet north and 2,500 feet 
west of the southeast corner of sec. 29, T. 13 N., R. 20 
E. 


A11—0 to 6 inches; very dark gray (10YR 3/1) light clay 
loam, black (10YR 2/1) moist; strong very fine 
granular structure; slightly hard, very friable, sticky 
and plastic; many fine and very fine roots, common 
medium roots, and few coarse roots; few limestone 
pebbles; neutral; gradual smooth boundary. 


A12—6 to 10 inches; very dark gray (10YR 3/1) clay 
loam, black (10YR 2/1) moist; moderate fine and 
very fine subangular blocky structure parting to 
moderate fine granular; hard, very friable, sticky and 
plastic; many fine and very fine roots, common 
medium roots, and few coarse roots; many fine and 
very fine pores and few medium pores; few 
limestone pebbles; neutral; clear irregular boundary. 


B21t—10 to 14 inches; brown (10YR 5/3) silty clay, dark 
brown (10YR 3/3) moist; moderate medium 
prismatic parting to strong very fine subangular 
blocky structure; very hard, friable, very sticky and 
plastic; many fine and very fine roots, common 
medium roots, and few coarse roots; many fine and 
very fine pores and few medium pores; thin 
continuous clay films on faces of peds; few 
limestone pebbles; neutral; gradual wavy boundary. 


Soil survey 


B22t—14 to 20 inches; brown (10YR 5/3) silty clay, dark 
brown (10YR 4/3) moist; moderate medium 
prismatic structure parting to moderate fine and very 
fine subangular blocky; slightly hard, friable, very 
sticky and plastic; many fine and very fine roots, 
common medium roots, and few coarse roots; many 
fine and very fine pores and few medium pores; thin 
continuous clay films on faces of peds; 5 percent 
limestone pebbles; mildly alkaline; abrupt irregular 
boundary. 

B3ca—20 to 28 inches; very pale brown (10YR 7/4) clay 
loam, yellowish brown (10YR 5/4) moist; weak 
coarse prismatic structure parting to moderate fine 
and very fine subangular blocky; hard, friable, very 
sticky and plastic; common fine and very fine roots 
and few medium roots; many fine and very fine 
pores and few medium pores; 10 percent limestone 
pebbles; many fine irregular filaments or threads and 
soft masses of lime; violently effervescent; 
moderately alkaline; diffuse irregular boundary. 

llC1ca—28 to 60 inches; very pale brown (10YR 7/4) 
very gravelly clay loam, light yellowish brown (10YR 
6/4) moist; weak very coarse prismatic structure 
parting to weak fine and very fine subangular blocky; 
very hard, firm, sticky and plastic; few fine and very 
fine roots; common fine and very fine pores; 50 
percent angular limestone pebbles; common fine 
irregular filaments and soft masses of lime; violently 
effervescent; strongly alkaline. 


Very gravelly clay loam or gravelly clay loam is at a 
depth of 20 to 40 inches. The mollic epipedon is 8 to 16 
inches thick. 

The A horizon is 27 to 35 percent clay. It is 5 to 30 
percent rock fragments, of which 0 to 20 percent is 
cobbles and 5 to 20 percent is pebbles. It is neutral or 
slightly acid. 

The B horizon is clay loam, silty clay loam, or silty clay 
and averages 35 to 45 percent clay. It is 5 to 10 percent 
pebbles and 0 to 10 percent cobbles. it is neutral to 
moderately alkaline. 

The C horizon is loam or clay loam and is 20 to 35 
percent clay. It is 35 to 60 percent rock fragments, of 
which 0 to 15 percent is cobbles and 30 to 55 percent is 
pebbles. It is moderately alkaline or strongly alkaline. 


Bridger Variant 


The Bridger Variant consists of deep, well drained 
soils on mountainsides. These soils formed in colluvium 
and alluvium derived dominantly from red clayey shale 
and limestone. Slope is 15 to 60 percent. Elevation is 
5,000 to 6,500 feet. The average annual precipitation is 
about 20 to 30 inches, the average annual air 
temperature is 38 to 42 degrees F, and the frost-free 
period is 50 to 90 days. 

These soils are fine, mixed Argic Cryoborolls. 
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Typical pedon of Bridger Variant clay loam, 15 to 60 
percent slopes, in woodland, about 1,320 feet west and 
500 feet north of the southeast corner of sec. 7, T. 12 
N., R. 21 E. 


O1—3 inches to 0; forest litter of undecomposed and 
decomposed needles, twigs, and cones. 

A1—0 to 9 inches; reddish brown (5YR 5/3) clay loam, 
dark reddish brown (5YR 3/3) moist; moderate fine 
granular structure in upper 2 inches grading to 
moderate fine subangular blocky structure; slightly 
hard, friable, sticky and plastic; many coarse, 
medium, and fine roots; many fine and very fine 
pores; 10 percent rock fragments; neutral; clear 
wavy boundary. 

B2t—9 to 27 inches; reddish brown (5YR 4/3) flaggy 
clay, dark reddish brown (5YR 3/4) moist; strong 
fine and medium blocky structure; very hard, firm, 
very sticky and very plastic; common coarse, 
medium, and fine roots and many very fine roots; 
many fine and very fine pores; 20 percent rock 
fragments; neutral; gradual irregular boundary. 

B3ca—27 to 66 inches; reddish brown (5YR 5/3) very 
flaggy clay, reddish brown (5YR 4/3) moist; 
moderate medium and fine blocky structure; very 
hard, firm, very sticky and very plastic; common 
coarse, medium, fine, and very fine roots; many 
medium, fine, and very fine pores; 50 percent rock 
fragments; few threads of lime; strongly 
effervescent; moderately alkaline. 


The A horizon is O to 5 percent angular pebbles and 5 
to 10 percent angular cobbles. It is neutral or mildly 
alkaline. The A1 horizon is 7 to 15 inches thick. 

The Bet horizon is clay loam or clay and averages 35 
to 50 percent clay. It is 10 to 20 percent angular pebbles 
and 10 to 20 percent angular cobbles. It is neutral or 
mildly alkaline. Depth to the strongly calcareous horizon 
is 11 to 30 inches. 

The Β3 horizon is clay loam or clay and is 35 to 50 
percent clay. It is 40 to 60 percent rock fragments, of 
which 30 to 50 percent is cobbles and 10 to 20 percent 
is pebbles. 


Burnel series 


The Burnel series consists of deep, well drained soils 
on terraces, fans, and foot slopes. These soils formed in 
alluvium. Slope is O to 8 percent. Elevation is 4,100 to 
4,800 feet. The average annual precipitation is 19 to 24 
inches, the average annual air temperature is 40 to 43 
degrees F, and the frost-free period is 90 to 110 days. 

These soils are fine, montmorillonitic Pachic Udic 
Argiborolls. 

Typical pedon of Burnel silty clay loam, 2 to 8 percent 
slopes, in hayland, about 1,550 feet east and 700 feet 
south of the northwest corner of sec. 26, T. 14 N., R. 17 
E. 
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Ap—0 to 6 inches; very dark gray (10YR 3/1) silty clay 
loam, black (10YR 2/1) moist; strong very fine 
granular structure in upper 1 inch to strong fine and 
very fine subangular blocky in lower 5 inches; hard, 
friable, sticky and plastic; many fine and very fine 
roots and common medium and coarse roots; many 
very fine pores; few angular sandstone pebbles; 
slightly acid; clear smooth boundary. 


B21t—6 to 14 inches; dark gray (10YR 4/1) silty clay, 
black (10YR 2/1) moist; moderate medium prismatic 
structure parting to strong very fine and fine 
subangular blocky; very hard, firm, sticky and plastic; 
many fine and very fine roots and common medium 
and coarse roots; many fine and very fine pores and 
few medium pores; few angular sandstone pebbles; 
thin continuous clay films on faces of peds; slightly 
acid; clear wavy boundary. 


B22t—14 to 21 inches; dark grayish brown (10YR 4/2) 
silty clay, very dark grayish brown.(10YR 3/2) moist; 
moderate medium prismatic structure parting to 
strong fine subangular blocky; very hard, firm, sticky 
and very plastic; many fine and very fine roots and 
common medium and coarse roots; many fine and 
very fine pores and few medium pores; common thin 
very dark brown (10YR 3/2) clay films on faces of 
peds; slightly acid; clear wavy boundary. 


B31t—21 to 26 inches; brown (10YR 5/3) light silty clay, 
dark grayish brown (10YR 4/2) moist; moderate 
medium prismatic structure parting to strong fine 
and very fine subangular blocky; very hard, firm, 
sticky and plastic; common fine, very fine, and 
medium roots; many fine and very fine pores and 
few medium pores; common thin very dark grayish 
brown (10YR 3/2) clay films on faces of prisms; 
strongly effervescent; mildly alkaline; gradual 
irregular boundary. 


B32ca—26 to 33 inches; grayish brown (10YR 5/2) light 
silty clay, dark grayish brown (10YR 4/2) moist; 
moderate medium and coarse prismatic structure 
parting to strong fine and medium subangular 
blocky; very hard, firm, sticky and plastic; common 
fine, very fine, and medium roots; many fine and 
very fine pores and few medium pores; common 
medium masses of lime; strongly effervescent; mildly 
alkaline; gradual irregular boundary. 


B33ca—33 to 50 inches; grayish brown (10YR 5/2) light 
silty clay, dark grayish brown (10YR 4/2) moist; few 
to common distinct reddish brown (5YR 4/3) 
mottles; moderate medium prismatic structure 
parting to moderate medium and fine subangular 
blocky; very hard, firm, sticky and plastic; few fine 
and very fine roots; many fine and very fine pores 
and few medium pores; common medium masses of 
lime; strongly effervescent; mildly alkaline; gradual 
irregular boundary. 
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C1—50 to 66 inches; light brownish gray (10YR 6/2) 
light silty clay loam stratified with loam and fine 
sandy loam, grayish brown (10ΥΒ 5/2) moist; 
common medium distinct yellowish brown (10YR 
5/6) and gray (10YR 5/1) mottles; massive; hard, 
friable, sticky and plastic; few fine and very fine 
roots; common fine and very fine pores; few fine 
seams of lime; strongly effervescent; mildly alkaline. 


The mollic epipedon is 17 to 30 inches thick. 

The A horizon is slightly acid or neutral. 

The B2t and B3 horizons are silty clay loam or silty 
clay and average 35 to 50 percent clay. The B2t horizon 
is slightly acid or neutral, and the B3 horizon is mildly 
alkaline or moderately alkaline. 

The C horizon is silty clay loam or clay loam stratified 
with fine sandy loam, loam, and silt loam and averages 
27 to 40 percent clay. It is mildly alkaline or moderately 
alkaline. 


Burnette series 


The Burnette series consists of deep, well drained 
soils on terraces, fans, and foot slopes. These soils 
formed in alluvium. Slope is 2 to 25 percent. Elevation is 
4,500 to 6,000 feet. The average annual precipitation is 
19 to 30 inches, the average annual air temperature is 
38 to 42 degrees F, and the frost-free period is 50 to 90 
days. 

These soils are fine, montmorillonitic Argic Pachic 
Cryoborolls. 

Typical pedon of Burnette silty clay loam, 2 to 8 
percent slopes, in cropland, about 1,650 feet east and 
1,700 feet south of the northwest corner of sec. 20, T. 
13 N., R. 18 E. 


Αρ---0 to 8 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, very dark brown (10YR 2/2) moist; 
moderate fine crumb structure; slightly hard, friable, 
slightly sticky and plastic; neutral; abrupt smooth 
boundary. 

A12—8 to 19 inches; very dark grayish brown (10YR 
3/2) silty clay loam, very dark brown (10YR 2/2) 
moist; weak fine subangular blocky structure; hard, 
friable, sticky and plastic; many fine and very fine 
roots; many fine and very fine pores; neutral; clear 
wavy boundary. 

B21t—19 to 30 inches; dark brown (10YR 4/3) silty clay, 
dark brown (10YR 3/3) moist; strong medium 
prismatic structure parting to strong medium and 
fine angular and subangular blocky; very hard, firm, 
sticky and very plastic; many fine and very fine 
roots; many fine and very fine pores; fine sand 
grains in upper 3 inches; thin continuous clay films 
on faces of peds; neutral; clear wavy boundary. 


Soil survey 


B22t—30 to 42 inches; brown (10YR 5/3) silty clay, 
brown (10YR 4/3 with 3/3 coats) moist; strong 
medium and fine prismatic structure parting to 
moderate medium and fine subangular blocky; very 
hard, firm, sticky and very plastic; many fine and 
very fine roots; many fine and very fine pores; thin 
continuous clay films on faces of peds; neutral; 
gradual wavy boundary. 

B3ca—42 to 60 inches; yellowish brown (10YR 5/4) silty 
clay, brown (10YR 4/3) moist; weak medium 
prismatic structure parting to moderate medium 
subangular blocky; very hard, firm, sticky and very 
plastic; common fine and very fine roots; many fine 
and very fine pores; a few pebbles that have thin 
coats of lime; weakly effervescent; mildly alkaline. 


The mollic epipedon is 16 to 38 inches thick. 

The A horizon is slightly acid or neutral. 

The B horizon is silty clay loam, silty clay, or clay and 
averages 35 to 50 percent clay. It is 0 to 10 percent 
pebbles and is neutral or mildly alkaline. 

The C horizon, where present, is clay loam, silty clay, 
or clay and averages 35 to 45 percent clay. It is 5 to 20 
percent pebbles. 


Burnette Variant 


The Burnette Variant consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
and alluvium derived dominantly from semiconsolidated 
shale. Slope is 2 to 15 percent. Elevation is 4,500 to 
6,000 feet. The average annual precipitation is about 19 
to 30 inches, the average annual air temperature is 38 to 
42 degrees F, and the frost-free period is 50 to 90 days. 

These soils are fine, montmorillonitic Argic Pachic 
Cryoborolls. 

Typical pedon of a Burnette Variant silty clay loam in 
an area of Burnette-Burnette Variant silty clay loams, 2 
to 8 percent slopes, in rangeland, about 1,540 feet north 
and 2,200 feet west of the southeast corner of sec. 17, 
T. 18 Ν., Β. 18 E. 


Ap—O to 6 inches; dark gray (10YR 4/1) silty clay loam, 
very dark brown (10YR 2/2) moist; moderate 
medium and fine granular structure; slightly hard, 
friable, sticky and plastic; many fine and very fine 
roots; less than 5 percent rock fragments; medium 
acid; clear smooth boundary. 

A12—6 to 11 inches; very dark gray (10YR 3/1) silty clay 
loam, very dark brown (10YR 2/2) moist; weak 
coarse, medium, and fine prismatic structure parting 
to moderate fine subangular blocky; hard, friable, 
Sticky and plastic; many fine and very fine roots and 
common medium roots; many fine and very fine 
pores with wormholes and wormcasts; less than 5 
percent rock fragments; medium acid; clear wavy 
boundary. 
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B21t—11 to 18 inches; very dark gray (10YR 3/1) clay, 
very dark brown (10YR 2/2) moist; moderate coarse 
and medium prismatic structure; hard, firm, sticky 
and plastic; many fine and very fine, and few 
medium roots; many fine and very fine pores and 
few medium pores with wormcasts; thin clay films on 
faces of peds; less than 5 percent rock fragments; 
slightly acid; abrupt smooth boundary. 

B22t—18 to 28 inches; reddish brown (5YR 5/3) and 
gray (10YR 5/1) clay, dark reddish brown (5YR 3/3) 
and gray (10YR 4/1) moist; weak coarse prismatic 
structure parting to moderate coarse and medium 
subangular blocky; extremely hard, very firm, sticky 
and very plastic; common fine and very fine roots 
and few medium roots; common fine and very fine 
pores; common distinct slickensides; thin clay films 
on faces of peds; less than 5 percent rock 
fragments; slightly acid; clear wavy boundary. 

C1ca—28 to 36 inches; gray (10YR 5/1) clay, dark gray 
(10YR 4/1) moist; massive; extremely hard, very 
firm, sticky and very plastic; common fine and very 
fine roots; common fine and very fine pores; less 
than 5 percent rock fragments; common medium 
irregular segregated masses of lime; strongly 
effervescent; mildly alkaline; clear wavy boundary. 

C2r—36 to 60 inches; dark gray (10YR 4/1) and light 
yellowish brown (10YR 6/4) semiconsolidated shale 
that crushes to clay, dark gray (10YR 4/1) and 
yellowish brown (10YR 5/4) moist; massive; 
extremely hard, very firm, sticky and very plastic; 
few very fine roots; few fine irregular segregated soft 
masses of lime; strongly effervescent; mildly 
alkaline. 


Semiconsolidated shale is at a depth of 20 to 40 
inches. The mollic epipedon is 16 to 30 inches thick. 

The A horizon is medium acid to neutral. It is O to 5 
percent angular pebbles. 

The B2t horizon is silty clay loam, clay, or silty clay 
and averages 35 to 55 percent clay. It is O to 5 percent 
angular pebbles. It is slightly acid or neutral. 

The C horizon is clay loam, clay, or silty clay and 
averages 35 to 45 percent clay. It is mildly alkaline or 
moderately alkaline. 


Cabba series 


The Cabba series consists of shallow, well drained 
soils on uplands. These soils formed in residuum derived 
dominantly from weakly consolidated sandy and silty 
sedimentary beds. Slope is 4 to 60 percent. Elevation is 
3,400 to 4,200 feet. The average annual precipitation is 
about 15 to 19 inches, the average annual air 
temperature is 43 to 45 degrees F, and the frost-free 
period is 105 to 130 days. 

These soils are loamy, mixed (calcareous), frigid, 
shallow Typic Ustorthents. 
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Typical pedon of a Cabba loam in an area of Cabba- 
Doney-Wayden complex, 4 to 8 percent slopes, in 
rangeland, about 1,450 feet north and 25 feet east of the 
southwest corner of sec. 35, T. 18 N., R. 15 E. 


A1—0 to 2 inches; grayish brown (10YR 5/2) loam, dark 
grayish brown (10YR 4/2) moist; moderate fine 
crumb structure; soft, friable, slightly sticky and 
slightly plastic; slightly effervescent; mildly alkaline; 
clear smooth boundary. 


AC—2 to 8 inches; pale brown (10YR 6/3) loam, brown 
(10YR 5/3) moist; weak fine subangular blocky 
structure; slightly hard, friable, nonsticky and 
nonplastic; many fine and very fine roots; common 
very fine pores; strongly effervescent; mildly alkaline; 
gradual wavy boundary. 


C1—8 to 15 inches; yellow (10YR 7/6) channery loam, 
brownish yellow (10YR 6/6) moist; massive; soft, 
friable, nonsticky and nonplastic; many fine and very 
fine roots matted in the lower part; 20 percent 
angular sandstone pebbles that have lime 
undercoats; strongly effervescent; moderately 
alkaline; clear smooth boundary. 


C2r—15 to 60 inches; very pale brown (10YR 7/4) 
weakly consolidated sandy and silty sedimentary 
beds that crush to loam, light yellowish brown (10YR 
6/4) moist; massive; hard, friable, nonsticky and 
nonplastic; slightly effervescent; moderately alkaline. 


Sedimentary beds are at a depth of 10 to 20 inches. 

The C horizon is loam, silt loam, or clay loam and 
averages 15 to 35 percent clay. It is 0 to 30 percent 
angular sandstone pebbles. It is mildly alkaline or 
moderately alkaline. 


Cabbart series 


The Cabbart series consists of shallow, well drained 
soils on uplands. These soils formed in residuum derived 
dominantly from weakly consolidated sandy and silty 
sedimentary beds. Slope is 4 to 8 percent. Elevation is 
2,400 to 3,800 feet. The average annual precipitation is 
about 10 to 14 inches, the average annual air 
temperature is 42 to 46 degrees F, and the frost-free 
period is 115 to 135 days. I 


These soils are loamy, mixed (calcareous), frigid, 
shallow Ustic Torriorthents. 


Typical pedon of a Cabbart loam in an area of 
Marmarth-Cabbart loams, 4 to 8 percent slopes, in 
cropland, about 30 feet south and 100 feet east of the 
northwest corner of sec. 21, T. 21 N., R. 18 E. 
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Ap—0 to 6 inches; grayish brown (10YR 5/2) heavy 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium and fine subangular blocky structure parting 
to moderate very fine granular; slightly hard, very 
friable, sticky and slightly plastic; common fine and 
very fine roots; slightly effervescent; moderately 
alkaline; abrupt smooth boundary. 

C1ca—6 to 13 inches; light gray (2.5Y 7/2) loam, grayish 
brown (2.5Y 5/2) moist; weak medium and coarse 
prismatic structure; slightly hard, friable, slightly 
sticky and slightly plastic; common fine and very fine 
roots; many fine and very fine pores; few sandstone 
pebbles; many fine irregularly shaped soft masses of 
lime; slightly effervescent; moderately alkaline; 
gradual wavy boundary. 

C2ca—13 to 18 inches; light gray (2.5Y 7/2) very fine 
sandy loam, grayish brown (2.5Y 5/2) moist; weak 
very coarse prismatic structure; slightly hard, friable, 
slightly sticky and slightly plastic; few fine and very 
fine roots; many fine and very fine pores; common 
fine irregularly shaped soft masses of lime; slightly 
effervescent; moderately alkaline; clear wavy 
boundary. . 

C3r—18 to 60 inches; light gray (2.5Y 7/1) weakly 
consolidated sandy and silty sedimentary beds that 
crush to loam, olive gray (5Υ 5/2) moist; strong 
medium platy sandstone; hard, firm, nonsticky and 
nonplastic; few fine and very fine roots to a depth of 
30 inches; common fine and very fine pores to a 
depth of 30 inches; slightly effervescent; strongly 
alkaline. 


Sedimentary beds are at a depth of 10 to 20 inches. 

The A horizon is 0 to 10 percent angular pebbles. 

The C horizon is fine sandy loam, loam, silt loam, or 
clay loam and averages 15 to 35 percent clay. It is 0 to 
15 percent angular pebbles. 


Cabston series 


The Cabston series consists of deep, well drained 
soils on tans and foot slopes. These soils formed in 
alluvium and colluvium derived dominantly from shale 
and sandstone. Slope is 2 to 60 percent. Elevation is 
2,700 to 3,800 feet. The average annual precipitation is 
about 10 to 14 inches, the average annual air 
temperature is 42 to 45 degrees F, and the frost-free 
period is 115 to 135 days. 

These soils are clayey-skeletal, mixed Aridic 
Haploborolls. 

Typical pedon of a Cabston channery clay loam in an 
area of Cabston-Delplain channery clay loams, 25 to 60 
percent slopes, in rangeland, about 550 feet south and 
2,300 feet west of the northeast corner of sec. 25, T. 15 
N., R. 23 E. 


Soil survey 


A1—0 to 4 inches; grayish brown (10YR 5/2) channery 
clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate fine and very fine granular 
structure; slightly hard, friable, sticky and plastic; 
many fine and very fine roots and common medium 
roots; 25 percent hard shale and sandstone 
pebbles; neutral; clear wavy boundary. 

B2—4 to 14 inches; grayish brown (10YR 5/2) very 
channery heavy clay loam, very dark grayish brown 
(10YR 3/2) moist; weak medium and coarse 
prismatic structure parting to moderate fine and 
medium subangular blocky; slightly hard, friable, 
sticky and plastic; many fine and very fine roots and 
common medium roots; many fine and very fine 
pores and few medium pores; 35 percent hard shale 
and sandstone pebbles; mildly alkaline; clear 
irregular boundary. ` 


B3—14 to 21 inches; light brownish gray (10YR 6/2) 
very channery heavy clay loam grayish brown (10YR 
5/2); weak very coarse prismatic structure parting to 
weak fine and medium subangular blocky; slightly 
hard, friable, sticky and plastic; 40 percent hard 
shale and sandstone pebbles; strongly effervescent; 
mildly alkaline; gradual wavy boundary. 


C1—21 to 31 inches; light brownish gray (2.5Y 6/2) very 
channery clay loam, dark grayish brown (2.5Y 4/2) 
moist; moderate fine granular structure; slightly hard, 
friable, sticky and plastic; common fine and very fine 
roots and few medium roots; many fine and very fine 
pores and few medium pores; 60 percent hard shale 
and sandstone pebbles; patchy lime coatings on 
rock fragments; strongly effervescent; mildly 
alkaline; diffuse boundary. 


C2—31 to 66 inches; light brownish gray (2.5Y 6/2) very 
channery heavy clay loam, dark grayish brown (2.5Y 
4/2) moist; weak fine granular structure; slightly 
hard, friable, sticky and plastic; few fine and very 
fine roots; few fine and very fine pores; 60 percent 
hard shale and sandstone pebbles; strongly 
effervescent; mildly alkaline. 


The mollic epipedon is 6 to 15 inches thick. 

The A horizon is 27 to 40 percent clay. It is 5 to 35 
percent rock fragments, of which 0 to 5 percent is 
cobbles and 5 to 30 percent is pebbles. It is neutral or 
mildly alkaline. 

The B horizon is 35 to 40 percent clay. It is 15 to 60 
percent rock fragments, of which 0 to 5 percent is 
angular cobbles and 15 to 55 percent is pebbles. It is 
neutral to moderately alkaline. 

The C horizon is clay loam or clay and is 35 to 60 
percent clay. It is 35 to 60 percent rock fragments, of 
which 0 to 5 percent is cobbles and 35 to 55 percent is 
pebbles. It is mildly alkaline or moderately alkaline. 


Fergus County, Montana 


Castle series 


The Castle series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
derived dominantly from semiconsolidated shale. Slope 
is 2 to 35 percent. Elevation is 4,500 to 5,600 feet. The 
average annual precipitation is about 19 to 26 inches, 
the average annual air temperature is 38 to 42 degrees 
F, and the frost-free period is 60 to 90 days. 

These soils are very-fine, montmorillonitic Vertic 
Cryoborolls. 

Typical pedon of Castle clay, 15 to 35 percent slopes, 
in rangeland, about 2,420 feet north and 220 feet east of 
the southwest corner of sec. 34, T. 14 N., R. 19 E. 


A1—0 to 3 inches; very dark gray (10YR 3/1) clay, black 
(10YR 2/1) moist; moderate fine and very fine 
granular structure; extremely hard, firm, sticky and 
very plastic; many fine and very fine roots, common 
medium roots, and few coarse roots; few limestone 
pebbles; slightly effervescent; moderately alkaline; 
clear wavy boundary. 

B1—3 to 8 inches; very dark gray (10YR 3/1) clay, black 
(10YR 2/1) moist; moderate fine subangular blocky 
structure; extremely hard, firm, sticky and very 
plastic; many fine and very fine roots, common 
medium roots, and few coarse roots; many fine and 
very fine pores; slightly effervescent; moderately 
alkaline; gradual wavy boundary. 

B2—8 to 14 inches; dark gray (10YR 4/1) clay, very dark 
gray (10YR 3/1) moist; strong very fine angular 
blocky structure; extremely hard, firm, sticky and 
very plastic; common fine and very fine roots and 
few medium and coarse roots; many fine and very 
fine pores and few medium pores; common 
slickensides; strongly effervescent; moderately 
alkaline; clear irregular boundary. 

B3—14 to 18 inches; grayish brown (2.5Υ 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; common fine 
yellowish brown (10YR 5/6) mottles; moderate fine 
and very fine angular blocky structure; extremely 
hard, firm, sticky and very plastic; common fine and 
very fine roots and few medium and coarse roots; 
many fine and very fine pores and few medium 
pores; few slickensides; few fine soft masses of 
lime; strongly effervescent; moderately alkaline; 
abrupt wavy boundary. 

C1ca—18 to 32 inches; gray (5Y 6/1) clay, light gray (5Y 
5/1) moist; common fine yellowish brown (10YR 
5/6) mottles; weak fine and very fine subangular 
blocky structure; extremely hard, firm, sticky and 
very plastic; common very fine roots and few fine 
roots; many very fine pores and common fine pores; 
few slickensides; common fine soft masses of lime; 
strongly effervescent; moderately alkaline; diffuse 
wavy boundary. 
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C2r—32 to 60 inches; gray (5Y 5/1) semiconsolidated 
shale that crushes to clay, dark gray (5Y 4/1) moist; 
common fine light olive brown (2.5Y 5/4) mottles; 
massive; extremely hard, extremely firm, sticky and 
plastic; slightly effervescent; neutral. 


Semiconsolidated shale is at a depth of 20 to 40 
inches. The mollic epipedon is 10 to 15 inches thick. 
The A horizon is 2 to 10 inches thick. It is mildly 
alkaline or moderately alkaline. 

The B horizon is 10 to 25 inches thick. It is mildly 
alkaline or moderately alkaline. 

The C horizon is neutral to moderately alkaline. 


Castner series 


The Castner series consists of shallow, well drained 
soils on uplands. These soils formed in residuum derived 
dominantly from fractured hard sandstone. Slope is 2 to 
60 percent. Elevation is 3,500 to 4,800 feet. The average 
annual precipitation is about 15 to 19 inches, the 
average annual air temperature is 40 to 45 degrees F, 
and the frost-free period is 90 to 120 days. 

These soils are loamy-skeletal, mixed Lithic 
Haploborolls. 

Typical pedon of a Castner channery loam in an area 
of Timberg-Castner complex, 2 to 8 percent slopes, in 
cropland, about 2,540 feet west and 850 feet north of 
the southeast corner of sec. 23, T. 15 Ν., R. 18 E. 


Ap—O to 7 inches; grayish brown (10YR 5/2) channery 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; soft, very friable, 
nonsticky and nonplastic; many very fine roots; 
many very fine pores; 20 percent angular sandstone 
fragments; slightly effervescent; mildly alkaline; clear 
wavy boundary. 

C1—7 to 14 inches; pale brown (10YR 6/3) very 
channery loam, brown (10YR 5/3) moist; weak 
medium subangular blocky structure; slightly hard, 
very friable, nonsticky and nonplastic; common fine 
and very fine roots; 55 percent angular sandstone 
fragments; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 

R—14 inches; light gray, fractured hard sandstone. 


Hard sandstone is at a depth of 10 to 20 inches. The 
mollic epipedon is 7 to 12 inches thick. 

The A horizon is 10 to 20 percent clay. It is 10 to 60 
percent rock fragments, of which 0 to 25 percent is 
stones, 5 to 15 percent is angular cobbles, and 5 to 35 
percent is angular pebbles. It is neutral or mildly alkaline. 

The C horizon is 10 to 20 percent clay. It is 45 to 75 
percent rock fragments, of which 5 to 15 percent is 
angular cobbles and 30 to 65 percent is angular pebbles. 
It is mildly alkaline or moderately alkaline. 
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Cheadle series 


The Cheadle series consists of shallow, well drained 
soils on uplands. These soils formed in residuum derived 
dominantly from fractured hard sandstone. Slope is 2 to 
70 percent. Elevation is 4,700 to 6,500 feet. The average 
annual precipitation is about 20 to 30 inches, the 
average annual air temperature is 38 to 42 degrees F, 
and the frost-free period is 50 to 90 days. 

These soils are loamy-skeletal, mixed Lithic 
Cryoborolls. 

Typical pedon of a Cheadle channery loam in an area 
of Teton-Cheadle channery loams, 2 to 8 percent slopes, 
in rangeland, about 800 feet west and 1,100 feet south 
of the northeast corner of sec. 29, T. 14 N., R. 18 E. 


A1—0 to 7 inches; dark grayish brown (10YR 4/2) 
channery loam, very dark brown (10YR 2/2) moist; 
moderate fine and very fine granular structure; soft, 
very friable, slightly sticky and slightly plastic; many 
fine and very fine roots and common medium roots; 
25 percent rock fragments; neutral; clear wavy 
boundary. 

C1—7 to 15 inches; brown (10YR 4/3) extremely 
channery loam, dark brown (10YR 3/3) moist; weak 
fine and very fine granular structure; soft, very 
friable, slightly sticky and slightly plastic; many fine 
and very fine roots and common medium roots; 65 
percent rock fragments that have lime coatings on 
undersides; strongly effervescent; moderately 

. alkaline; abrupt wavy boundary. 

C2—15 to 19 inches; light yellowish brown (10YR 6/4) 
extremely flaggy light loam, dark yellowish brown 
(10YR 4/4) moist; weak fine and very fine granular 
structure; soft, very friable, nonsticky and nonplastic; 
common fine and very fine roots matted between 
rock fragments; 75 percent rock fragments, mainly 
pebbles and cobbles; lime coatings on undersides of 
fragments; strongly effervescent; moderately 
alkaline; abrupt smooth boundary. 

R—19 inches; very pale brown (10YR 7/3) consolidated 
fractured hard sandstone. 


Hard sandstone is at a depth of 10 to 20 inches. The 
mollic epipedon is 10 to 16 inches thick. 

The A horizon is 10 to 27 percent clay. it is 5 to 50 
percent rock fragments, of which 0 to 10 percent is 
stones, 0 to 30 percent is cobbles, and 5 to 35 percent 
is pebbles. It is neutral or mildly alkaline. 


The C horizon is 10 to 27 percent clay. It is 35 to 75 
percent rock fragments, of which 0 to 10 percent is 
stones, 10 to 30 percent.is angular cobbles, and 25 to 
50 percent is angular pebbles. It is mildly alkaline or 
moderately alkaline. 


Soil survey 


Chinook series 


The Chinook series consists of deep, well drained 
soils on fans, foot slopes, and uplands. These soils 
formed in alluvial and eolian material derived dominantly 
from sandstone. Slope is 2 to 35 percent. Elevation is 
2,400 to 3,500 feet. The average annual precipitation is 
about 10 to 14 inches, the average annual air 
temperature is 42 to 45 degrees F, and the frost-free 
period is 115 to 135 days. 

These soils are coarse-loamy, mixed Aridic 
Haploborolls. 

Typical pedon of Chinook fine sandy loam, 2 to 15 
percent slopes, in cropland, about 900 feet east and 150 
feet north of the southwest corner of sec. 35, T. 19 N., 
R. 23 E. 


Ap—0 to 6 inches; grayish brown (2.5Y 5/2) fine sandy 
loam, very dark grayish brown (2.5Y 3/2) moist; 
weak fine platy structure parting to weak fine 
granular; soft, very friable, nonsticky and nonplastic; 
many fine and very fine roots and few medium roots; 
many fine and very fine pores; neutral; abrupt 
smooth boundary. 

B21—6 to 9 inches; grayish brown (2.5Y 5/2) fine sandy 
loam, very dark grayish brown (2.5Y 3/2) moist; 
weak medium prismatic structure parting to weak 
fine granular; soft, very friable, nonsticky and 
nonplastic; many fine and very fine roots and few 
medium roots; many fine and very fine pores and 
few medium pores; neutral; clear wavy boundary. 

B22—9 to 14 inches; light brownish gray (2.5Y 6/2) fine 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
weak medium prismatic structure parting to weak 
very fine granular; soft, very friable, nonsticky and 
nonplastic; many fine and very fine roots and few 
medium roots; many fine and very fine pores and 
few medium pores; neutral; clear wavy boundary. 

B3ca—14 to 21 inches; light gray (2.5Y 7/2) fine sandy 
loam, grayish brown (2.5Y 5/2) moist; weak medium 
and coarse prismatic structure parting to weak very 
fine granular; slightly hard, very friable, slightly sticky 
and slightly plastic; common fine and very fine roots 
and few medium roots; many fine and very fine 
pores and few medium pores; common fine distinct 
masses and threads of lime; strongly effervescent; 
mildly alkaline; gradual wavy boundary. 

C1ca—21 to 28 inches; light gray (2.5Y 7/2) fine sandy 
loam, grayish brown (2.5Y 5/2) moist; weak coarse 
prismatic structure parting to weak very fine 
granular; slightly hard, very friable, nonsticky and 
nonplastic; common fine and very fine roots and few 
medium roots; many fine and very fine pores and 
few medium pores; few faint threads and masses of 
lime; strongly effervescent; mildly alkaline; gradual 
wavy boundary. 
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C2ca—28 to 60 inches; light gray (2.5Y 7/2) fine sandy 
loam, grayish brown (2.5Y 5/2) moist; massive; 
slightly hard, very friable, slightly sticky and slightly 
plastic; common fine and very fine roots to a depth 
of 45 inches and few roots below; many fine and 
very fine pores and few medium pores; common fine 
distinct threads and masses of lime; strongly 
effervescent; mildly alkaline. 


The mollic epipedon is 7 to 16 inches thick. 

The Α and B horizons are neutral or mildly alkaline. 
The B and C horizons are fine sandy loam or sandy 
loam. The C horizon is mildly alkaline or moderately 
alkaline. 


Crago series 


The Crago series consists of deep, well drained soils 
on terraces, terrace edges, and fans. These soils formed 
in gravelly alluvium derived dominantly from limestone. 
Slope is 0 to 45 percent. Elevation is 2,400 to 4,500 feet. 
The average annual precipitation is about 10 to 14 
inches, the average annual air temperature is 42 to 45 
degrees F, and the frost-free period is 115 to 135 days. 

These soils are loamy-skeletal, carbonatic Borollic 
Calciorthids. 

Typical pedon of a Crago very gravelly loam in an area 
of Abor-Thebo-Crago complex, 15 to 45 percent slopes, 
in rangeland, about 1,950 feet west and 1,420 feet north 
of the southeast corner of sec. 21, T. 12 N., R. 24 E. 


A1—0 to 3 inches; grayish brown (10YR 5/2) very 
gravelly loam, very dark grayish brown (10YR 3/2) 
moist; moderate fine and very fine granular 
structure; soft, very friable, slightly sticky and plastic; 
many fine and very fine roots and common medium 
roots; 50 percent pebbles; strongly effervescent; 
mildly alkaline; clear wavy boundary. 

AC—3 to 7 inches; pale brown (10YR 6/3) extremely 
gravelly loam, dark yellowish brown (10YR 4/4) 
moist; moderate fine and very fine granular 
structure; soft, very friable, slightly sticky and 
nonplastic; many fine and very fine roots and 
common medium roots; 65 percent pebbles; 
violently effervescent; mildly alkaline; clear irregular 
boundary. 


C1ca—7 to 18 inches; very pale brown (10YR 7/3) 
extremely gravelly loam, dark yellowish brown (10YR 
4/4) moist; weak fine and very fine granular 
structure; slightly hard, very friable, sticky and 
plastic; common fine and very fine roots and few 
medium roots; 70 percent pebbles; violently 
effervescent; mildly alkaline; gradual wavy boundary. 
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C2ca—18 to 30 inches; pale brown (10YR 6/3) 
extremely gravelly sandy loam, dark brown (10YR 
4/3) moist; massive; soft, very friable, slightly sticky 
and slightly plastic; common very fine roots and few 
fine and medium roots; 80 percent pebbles and 
cobbles; violently effervescent; mildly alkaline; 
diffuse boundary. 

C3—30 to 60 inches; pale brown (10YR 6/3) extremely 
gravelly sandy loam, brown (10YR 5/3) moist; 
massive; soft, very frìable, slightly sticky and 
nonplastic; few fine and very fine roots; 75 percent 
pebbles and cobbles; violently effervescent; mildly 
alkaline. 


The A horizon is loam or clay loam and is 20 to 30 
percent clay. It is 15 to 70 percent rock fragments, of 
which 0 to 15 percent is cobbles and 15 to 55 percent is 
pebbles. It is mildly alkaline or moderately alkaline. 

The C horizon is sandy loam or loam and is 18 to 27 
percent clay. It is 40 to 80 percent rock fragments, of 
which 10 to 20 percent is cobbles and 30 to 60 percent 
is pebbles. It is mildly alkaline or moderately alkaline. 


Crago Variant 


The Crago Variant consists of deep, well drained soils 
on terraces. These soils formed in alluvium. Slope is O to 
4 percent. Elevation is 3,200 to 4,200 feet. The average 
annual precipitation is about 10 to 14 inches, the 
average annual air temperature is 42 to 45 degrees F, 
and the frost-free period is 115 to 135 days. 

These soils are loamy-skeletal, mixed Aridic 
Haploborolls. 

Typical pedon of Crago Variant clay loam, O to 4 
percent slopes, in pastureland, about 1,500 feet east and 
60 feet north of the southwest corner of sec. 35, T. 12 
N.,R. 24 E. 


Αρ--0 to 7 inches; grayish brown (10YR 5/2) clay loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
subangular blocky structure parting to moderate fine 
and very fine granular; slightly hard, very friable, 
sticky and plastic; many fine and very fine roots and 
few medium roots; many fine and very fine pores; 5 
percent limestone pebbles and 5 percent cobbles; 
slightly effervescent; mildly alkaline; abrupt wavy 
boundary. 

B2—7 to 12 inches; pale brown (10YR 6/3) clay loam, 
dark brown (10YR 4/3) moist; moderate medium 
prismatic structure parting to weak fine and medium 
subangular blocky; hard, very friable, sticky and 
plastic; 5 percent limestone pebbles; few fine and 
medium soft masses of lime; slightly effervescent; 
mildly alkaline; abrupt wavy boundary. 
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B3ca—12 to 22 inches; pale brown (10YR 6/3) clay 
loam, dark grayish brown (10YR 4/2) moist; 
moderate medium and fine subangular blocky 
structure; hard, very friable, sticky and plastic; 10 


percent limestone pebbles; many fine and medium 


soft masses of lime; violently effervescent; 
moderately alkaline; clear wavy boundary. 
IICca—22 to 60 inches; very pale brown (10YR 8/3) 
extremely gravelly sandy loam, pale brown (10YR 
6/3) moist; massive; slightly hard, very friable, 


slightly sticky and nonplastic; 65 percent limestone 


pebbles and 5 percent cobbles; common fine and 


very fine roots to a depth of 30 inches and few fine 


roots below; violently effervescent; moderately 
alkaline. 


The Ap horizon is neutral or mildly alkaline. It is 5 to 
10 percent pebbles and 0 to 5 percent cobbles. 


The B2 and B3 horizons are heavy loam or clay loam 


and average 25 to 35 percent clay. They are 5 to 20 
percent pebbles and 0 to 10 percent cobbles and are 
mildly alkaline or moderately alkaline. 


The IIC horizon is 50 to 75 percent pebbles and 5 to 


10 percent cobbles. It is at a depth of 15 to 30 inches. 


Creed series 


The Creed series consists of deep, well drained soils 


on fans and terraces. These soils formed in alluvium 
derived from mixed rock sources. Slope is 0 to 8 
percent. Elevation is 2,300 to 3,800 feet. The average 
annual precipitation is about 10 to 14 inches, the 
average annual air temperature is 42 to 45 degrees F, 
and the frost-free period is 115 to 135 days. 

These soils are fine, montmorillonitic Borollic 
Natrargids. 

Typical pedon of a Creed loam in an area of Creed- 
Gerdrum complex, 0 to 2 percent slopes, in rangeland, 
about 300 feet west and 2,400 feet south of the 
northeast corner of sec. 2, T. 18 N., R. 21 E. 


A1—0 to 5 inches; pale brown (10YR 6/3) heavy loam, 


very dark grayish brown (10YR 3/2) moist; weak 
very thin platy structure parting to moderate very 
fine granular; soft, very friable, sticky and slightly 
plastic; many fine and very fine roots and few 


medium roots; many fine and very fine pores; about 


. percent pebbles; slightly acid; clear wavy 
boundary. 


A2—5 to 8 inches; light gray (10YR 7/2) clay loam, dark 
grayish brown (10YR 4/2) moist; moderate very thin 
platy structure parting to moderate very fine 
granular; slightly hard, very friable, sticky and plastic; 
many fine and very fine roots and few medium roots; 
many fine and very fine pores; few pebbles; slightly 
acid; abrupt wavy boundary. 


Soil survey 


B21t—8 to 12 inches; grayish brown (10YR 5/2) clay, 
dark brown (10YR 4/3) moist; strong medium and 
fine columnar structure parting to strong fine angular 
blocky; extremely hard, firm, sticky and very plastic; 
many fine and very fine roots and few medium roots; 
many very fine pores; thin clay films on faces of 
peds; few pebbles; mildly alkaline; gradual wavy 
boundary. 

B22t—12 to 20 inches; brown (10YR 5/3) clay, dark 
grayish brown (10YR 4/2) moist; moderate medium 
prismatic structure parting to strong medium and 
fine subangular blocky; very hard, firm, sticky and 
very plastic; common fine and very fine roots and 
few medium roots; many very fine pores; thin clay 
films on faces of peds; few pebbles; moderately 
alkaline; clear irregular boundary. 

B3cacs—20 ito 27 inches; pale brown (10YR 6/3) clay, 
dark grayish brown (10YR 4/2) moist; moderate 
medium and fine subangular blocky structure; hard, 
friable, sticky and very plastic; common fine and 
very fine roots; many fine and very fine pores; few 
pebbles; many medium and fine masses of lime and 
gypsum; strongly effervescent; moderately alkaline; 
clear irregular boundary. 

C1—27 to 42 inches; pale brown (10YR 6/3) clay, dark 
grayish brown (2.5Y 4/2) moist; moderate medium 
and fine subangular blocky structure; very hard, firm, 
sticky and very plastic; few fine and very fine roots; 
common fine and very fine pores; few pebbles; few 
medium and coarse distinct masses of lime and 
other salts; strongly effervescent; strongly alkaline; 
clear irregular boundary. 

llC2—42 to 60 inches; very pale brown (10YR 7/3) very 
gravelly clay loam, dark grayish brown (2.5Y 4/2) 
moist; massive; very hard, friable, sticky and plastic; 
few fine and very fine roots; common fine and very 
fine pores; 45 percent lime-coated pebbles; strongly 
effervescent; strongly alkaline. 


The A horizon is 0 to 15 percent pebbles and cobbles. 
It is slightly acid or neutral. 

The B2t horizon is clay loam, silty clay loam, clay, or 
silty clay and averages 35 to 55 percent clay. It is 0 to 
10 percent pebbles and is mildly alkaline or moderately 
alkaline. 

The B3 and C1 horizons are clay loam, silty clay, or 
clay and average 30 to 45 percent clay. They are 0 to 15 
percent pebbles and are moderately alkaline or strongly 
alkaline. 

The ΙΙΟ horizon, where present, is sandy clay loam or 
clay loam and averages 27 to 35 percent clay. It is 5 to 
45 percent pebbles. 


Daglum series 


The Daglum series consists of deep, moderately well 
drained soils on terraces and fans. These soils formed in 
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alluvium derived from mixed rock sources. Slope is 0 to 
8 percent. Elevation is 3,200 to 4,200 feet. The average 
annual precipitation is about 15 to 19 inches, the 
average annual air temperature is 40 to 45 degrees F, 
and the frost-free period is 110 to 125 days. 

These soils are fine, montmorillonitic Typic 
Natriborolls. 

Typical pedon of a Daglum loam in an area of Daglum- 
Adger complex, 2 to 8 percent slopes, in rangeland, 
about 500 feet north and 2,000 feet east of the 
southwest corner of sec. 23, T. 19 N., R. 15 E. 


A1—0 to 7 inches; brown (10YR 5/3) loam, dark brown 
(10YR 3/3) moist; moderate medium granular 
structure; soft, very friable; common clear sand 
grains; mildly alkaline; clear smooth boundary. 


A2—7 to 10 inches; light brownish gray (10YR 6/2) 
loam, grayish brown (10YR 5/2) moist; moderate 
medium and coarse prismatic structure parting to 
moderate mediurn platy; hard and very friable; many 
very fine roots; many very fine pores; many clear 
sand grains; mildly alkaline; abrupt wavy boundary. 


B21t—10 to 13 inches; grayish brown (10YR 5/2) clay, 
dark grayish brown (10YR 4/2) moist; strong 
medium and coarse columnar structure; extremely 
hard, very firm, sticky and plastic; many very fine 
roots; many very fine pores; mildly alkaline; clear 
wavy boundary. 


B22t—13 to 17 inches; grayish brown (10YR 5/2) clay, 
dark grayish brown (10YR 4/2) moist; moderate 
medium prismatic structure parting to strong medium 
subangular blocky; extremely hard, very firm, sticky 
and plastic; many very fine roots; common very fine 
pores; mildly alkaline; clear wavy boundary. 


B3ca—17 to 30 inches; light brownish gray (10YR 6/2) 
clay, dark grayish brown (10YR 4/2) moist; 
moderate medium prismatic structure parting to 
strong medium subangular blocky; extremely hard, 
firm, sticky and plastic; common very fine roots; 
common very fine pores; common threads of lime; 
slightly effervescent; strongly alkaline; gradual wavy 
boundary. 


Ccs—30 to 60 inches; grayish brown (10YR 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; massive; 
extremely hard, firm, sticky and very plastic; few fine 
roots; few fine pores; common seams of gypsum; 
moderately alkaline. 


The mollic epipedon is 6 to 10 inches thick. 

The A horizon is loam or clay loam and averages 18 
to 35 percent clay. It is neutral or mildly alkaline.. 
The B horizon is clay or silty clay and averages 40 to 
55 percent clay. It is mildly alkaline to strongly alkaline. 
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The C horizon is clay loam or clay and averages 30 to 
45 percent clay. It is moderately alkaline or strongly 
alkaline. 


Danvers series 


The Danvers series consists of deep, well drained 
soils on terraces. These soils formed in alluvium derived 
dominantly from limestone. Slope is 0 to 8 percent. 
Elevation is 3,500 to 4,200 feet. The average annual 
precipitation is about 15 to 19 inches, the average 
annual air temperature is 40 to 45 degrees F, and the 
frost-free period is 110 to 125 days. 

These soils are fine, montmorillonitic Typic Argiborolls. 

Typical pedon of Danvers clay loam, 0 to 2 percent 
slopes, in rangeland, about 2,530 feet west and 2,565 
feet south of the northwest corner of sec. 21, T. 19 N., 
R. 13 Ε. 


A11—0 to 2 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 2/2) moist; 
dark gray (10YR 4/1) coatings on peds, black (10YR 
2/1) moist; moderate fine and very fine granular 
structure; slightly hard, very friable, slightly sticky 
and slightly plastic; many very fine roots; many very 
fine interstitial pores; neutral; gradual smooth 
boundary. 


A12—2 to 4 inches; dark grayish brown (10YR 4/2) silty 
clay loam, very dark brown (10YR 2/2) moist; dark 
gray (10YR 4/1) coatings on peds, black (10YR 2/1) 
moist; weak medium prismatic structure parting to 
weak fine platy; hard, friable, slightly sticky and 
slightly plastic; many very fine roots; many very fine 
interstitial and tubular pores; stained fine sand 
grains on faces of peds; neutral; clear wavy 
boundary. 


B21t—4 to 8 inches; brown (10YR 4/3) light silty clay, 
dark brown (10YR 3/3) moist; dark grayish brown 
(10YR 4/2) coatings on peds, very dark grayish 
brown (10YR 3/2) moist; moderate medium 
prismatic structure parting to strong fine and very 
fine subangular blocky; very hard, friable, sticky and 
plastic; common very fine roots; many very fine and 
common fine tubular pores; distinct clay films on 
faces of peds; neutral; gradual wavy boundary. 


B22t—8 to 14 inches; brown (10YR 5/3) light silty clay, 
dark brown (10YR 4/3) moist; dark grayish brown 
(10YR 4/2) coatings on peds, very dark grayish 
brown (10YR 3/2) moist; moderate medium and fine 
prismatic structure parting to strong fine and very 
fine blocky; very hard, friable, sticky and plastic; 
distinct continuous clay films on faces of peds; few 
pebbles; mildly alkaline; clear wavy boundary. 
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B3ca—14 to 17 inches; grayish brown (2.5Y 5/2) light 
clay, olive brown (2.5Y 4/3) moist; moderate fine 
and medium prismatic structure parting to moderate 
fine subangular blocky; hard, friable, sticky and 
plastic; common very fine roots; many very fine and 
few fine tubular pores; patchy clay films; common 
soft masses of segregated lime; few pebbles that 
have lime crusts on undersides and in pockets; 
strongly effervescent; moderately alkaline; gradual 
wavy boundary. 

C1ca—17 to 27 inches; light yellowish brown (2.5Y 6/3) 
light clay, light olive brown (2.5Y 6/3) moist; 
moderate very coarse prismatic structure parting to 
moderate fine and medium blocky; very hard, friable, 
sticky and plastic; common very fine roots; common 
very fine tubular pores; many soft white (2.5Y 8/1, 
9/1) masses and nodules of segregated lime and 
much diffused lime; few lime-coated pebbles; 
violently effervescent; moderately alkaline; diffuse 
boundary. 

C2ca—27 to 44 inches; very pale brown (10YR 7/3) 
heavy clay loam, pale brown (10YR 6/3) moist; 
moderate very coarse prismatic structure; very hard, 
friable, sticky and plastic; few very fine roots; few 
very fine tubular pores; lime diffused throughout and 
segregated into a few soft masses; few lime-coated 
pebbles; violently effervescent; moderately alkaline; 
clear wavy boundary. 

JIC3—44 to 60 inches; very pale brown (10YR 7/3) 
gravelly clay loam, brown (10YR 5/3) moist; 
massive; hard, friable, sticky and plastic; few very 
fine roots; about 20 percent coarse fragments, 
mainly limestone; strongly effervescent; moderately 
alkaline. 


The mollic epipedon is 7 to 12 inches thick. 

The A horizon has 0 to 10 percent pebbles. It is 
neutral or mildly alkaline. 

The B horizon is clay or silty clay and averages 40 to 
50 percent clay. It is neutral to moderately alkaline. 

The C horizon is clay loam or clay and averages 35 to 
45 percent clay. It is mildly alkaline or moderately 
alkaline. Depth to the gravelly to extremely gravelly IIC 
horizon commonly is 40 to 60 inches. 


Darret series 


The Darret series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
derived dominantly from semiconsolidated shale 
interbedded with sandstone. Slope is 2 to 15 percent. 
Elevation is 4,000 to 4,800 feet. The average annual 
precipitation is about 15 to 19 inches, the average 
annual air temperature is 40 to 45 degrees F, and the 
frost-free period is 100 to 125 days. 

These soils are fine, mixed Typic Argiborolls. 


Soil survey 


Typical pedon of a Darret clay loam in an area of 
Darret-Terrad complex, 8 to 15 percent slopes, in 
rangeland, about 1,650 feet north and 160 feet east of 
the southwest corner of sec. 4, T. 15 N., R. 19 E. 


Αρ---0 to 6 inches; brown (7.5YR 4/2) clay loam, dark 
brown (7.5YR 3/2) moist; moderate fine granular 
structure; slightly hard, friable, sticky and plastic; 
many fine and very fine roots; less than 5 percent 
angular sandstone pebbles; neutral; abrupt smooth 
boundary. 

A12—6 to 8 inches; dark reddish gray (SYR 4/2) clay 
loam, dark reddish brown (5YR 3/2) moist; 
moderate fine and very fine subangular blocky 
structure; hard, friable, sticky and plastic; many fine 
and very fine roots; many fine and very fine pores; 
trace of angular sandstone pebbles; neutral; clear 
smooth boundary. 

B21t—8 to 13 inches; reddish brown (BYR 4/3) silty clay, 
dark reddish brown (5YR 3/3) moist; weak medium 
and fine prismatic structure parting to strong fine 
and very fine subangular blocky; very hard, firm, very 
sticky and very plastic; many fine and very fine 
roots; many fine and very fine pores; thin continuous 
clay films on faces of peds; trace of angular 
sandstone pebbles; neutral; clear wavy boundary. 

B22t—13 to 17 inches; reddish brown (2.5YR 5/4) silty 
clay, reddish brown (2.5YR 4/4) moist; moderate 
medium prismatic structure parting to moderate fine 
and very fine subangular blocky; very hard, firm, very 
sticky and very plastic; many fine and very fine 
roots; many fine and very fine pores; thin clay films 
on faces of peds; trace of angular sandstone 
pebbles; neutral; clear wavy boundary. 

B3ca—17 to 23 inches; light reddish brown (2.5YR 6/4) 
silty clay, reddish brown (2.5YR 4/4) moist; 
moderate fine and very fine subangular blocky 
structure; very hard, firm, very sticky and very 
plastic; common fine and very fine roots; many fine 
and very fine pores; common fine masses of lime; 
strongly effervescent; moderately alkaline; clear 
wavy boundary.. 

C1ca—23 to 32 inches; reddish brown (2.5YR 5/4) and 
light yellowish brown (10YR 6/4) silty clay, reddish 
brown (2.5YR 4/4) and yellowish brown (10YR 5/4) 
moist; massive; very hard, very firm, sticky and very 
plastic; few fine and very fine roots; common very 
fine pores; few fine and medium masses of lime; 
strongly effervescent; moderately alkaline; diffuse 
wavy boundary. 

C2r—32 to 60 inches; reddish brown (2.5YR 5/4) 
semiconsolidated shale interbedded with sandstone, 
reddish brown (2.5YR 4/4) moist; variegated colors 
of dark reddish brown (2.5YR 3/4) and yellowish 
brown (10YR 5/4) moist; massive; extremely hard, 
very firm; few very fine pores; strongly effervescent; 
moderately alkaline. 
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Semiconsolidated shale is at a depth of 20 to 40 
inches. The mollic epipedon is 8 to 16 inches thick. 

The A horizon is loam or clay loam and averages 20 
to 35 percent clay. It is 0 to 10 percent angular pebbles 
and is neutral or mildly alkaline. 

The B horizon is silty clay loam or silty clay and 
averages 35 to 45 percent clay. It is neutral to 
moderately alkaline. 

The C horizon is clay loam, silty clay loam, clay, or 
silty clay and averages 30 to 45 percent clay. It is 0 to 
15 percent angular sandstone and shale fragments. 


Delette series 


The Delette series consists of deep, moderately well 
drained soils on fans and foot slopes. These soils 
formed in alluvium and colluvium. Slope is 8 to 25 
percent. Elevation is 4,500 to 5,600 feet. The average 
annual precipitation is about 19 to 30 inches, the 
average annual air temperature is 40 to 43 degrees F, 
and the frost-free period is 80 to 110 days. 

These soils are fine-loamy, mixed Pachic Udic 
Haploborolls. 

Typical pedon of a Delette loam in an area of Tomty- 
Delette complex, 8 to 25 percent slopes, in woodland, 
about 725 feet west and 2,440 feet north of the 
southeast corner of sec. 28, T. 14 N., R. 18 E. 


O1—1 1/9 inches to 0; forest litter of leaves, twigs, and 
partially decomposed organic matter. 

A11—0 to 5 inches; very dark gray (10YR 3/1) loam, 
black (10YR 2/1) moist; moderate medium and fine 
granular structure; slightly hard, very friable, slightly 
sticky and slightly plastic; many medium, fine, and 
very fine roots and common coarse roots; many 
very fine pores; trace of angular pebbles; many 
wormcasts; medium acid; clear wavy boundary. 

A12—5 to 16 inches; dark brown (7.5YR 4/2) loam, dark 
brown (7.5YR 3/2) moist; weak medium and fine 
subangular blocky structure parting to weak very fine 
granular; slightly hard, very friable, slightly sticky and 
slightly plastic; many fine and very fine roots and 
common medium and coarse roots; many fine and 
very fine pores; trace of angular pebbles; medium 
acid; diffuse wavy boundary. 

A13—16 to 50 inches; brown (7.5YR 5/2) loam, dark 
brown (7.5YR 3/2) moist; few faint brown (10YR 
5/3) mottles; weak medium and fine subangular 
blocky structure parting to weak very fine granular; 
hard, friable, slightly sticky and slightly plastic; many 
fine and very fine roots and common medium and 
coarse roots; many fine and very fine pores; trace of 
angular pebbles; streaks and patches οἱ pinkish gray 
(7.5YR 6/2) silt and fine sand; medium acid; clear 
wavy boundary. 
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A&B—50 to 60 inches; 60 percent pinkish gray (7.5YR 
6/2) loam (A material) and about 40 percent 
pockets and thin bands of brown (7.5YR 5/2) clay 
loam (B material), dark brown (7.5YR 4/2) moist; 
common faint gray (N 6/0) mottles; weak medium 
and fine subangular blocky structure; very hard, firm, 
sticky and plastic; common fine and very fine roots; 
many fine and very fine pores; thin clay films in 
some pores; trace of angular pebbles; strongly acid. 


The mollic epipedon is 16 inches to more than 40 
inches thick. 

The A and B horizons are loam or clay loam and 
average 25 to 35 percent clay. They are 0 to 10 percent 
angular pebbles and are strongly acid to neutral. 


Delplain series 


The Delplain series consists of shallow, well drained 
soils on uplands. These soils formed in residuum derived 
dominantly from hard shale and sandstone. Slope is 4 to 
60 percent. Elevation is 3,000 to 3,800 feet. The average 
annual precipitation is about 10 to 14 inches, the 
average annual air temperature is 42 to 45 degrees F, 
and the frost-free period is 115 to 135 days. 

These soils are clayey-skeletal, mixed, nonacid, frigid 
Lithic Ustic Torriorthents. 

Typical pedon of a Delplain very channery clay loam in 
an area of Ernem-Delplain-Tanna complex, 4 to 25 
percent slopes, in rangeland, about 1,650 feet north and 
1,200 feet east of the southwest corner of sec. 19, T. 15 
N., R. 24 E. 


A1—0 to 4 inches; grayish brown (2.5Y 5/2) very 
channery clay loam, dark grayish brown (2.5Y 4/2) 
moist; moderate fine granular structure; soft, friable, 
sticky and plastic; 40 percent hard angular shale 
pebbles; neutral; clear smooth boundary. 

C1—4 to 8 inches; grayish brown (2.5Y 5/2) extremely 
channery heavy clay loam, dark grayish brown (2.5Y 
4/2) moist; moderate fine and medium subangular 
blocky structure; slightly hard, friable, sticky and 
plastic; many fine and very fine roots; 70 percent 
hard angular shale pebbles; neutral; clear wavy 
boundary. 

C2—8 to 18 inches; grayish brown (2.5Y 5/2) extremely 
channery heavy clay loam, dark grayish brown (2.5Y 
4/2) moist; weak fine subangular blocky structure; 
slightly hard, friable, sticky and plastic; common fine 
and very fine roots and few medium roots; 80 
percent hard angular shale pebbles; neutral; clear 
smooth boundary. 

R—18 inches; light gray (2.5Y 7/2) hard shale and fine- 
grained sandstone. 


Hard shale and sandstone are at a depth of 10 to 20 
inches. 
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The A horizon is loam or clay loam and is 20 to 40 
percent clay. It is 20 to 50 percent rock fragments, of 
which 0 to 5 percent is angular cobbles and 20 to 45 
percent is angular pebbles. It is neutral or mildly alkaline. 

The C horizon is clay loam or clay and is 35 to 45 
percent clay. It is 40 to 80 percent rock fragments, of 
which 0 to 10 percent is angular cobbles and 40 to 70 
percent is angular pebbles. It is neutral or mildly alkaline. 


Delpoint series 


The Delpoint series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
derived dominantly from weakly consolidated sandy and 
silty sedimentary beds. Slope is 4 to 45 percent. 
Elevation is 2,400 to 3,800 feet. The average annual 
precipitation is about 10 to 14 inches, the average 
annual air temperature is 42 to 45 degrees F, and the 
frost-free period is 115 to 135 days. 

These soils are fine-loamy, mixed Borollic 
Camborthids. 

Typical pedon of a Delpoint loam in an area of Yamac- 
Delpoint-Yawdim complex, 4 to 25 percent slopes, in 
rangeland, about 1,840 feet north and 2,310 feet east of 
the southwest corner of sec. 3, T. 18 Ν., R. 26 E. 


A1—0 to 3 inches; grayish brown (2.5Y 5/2) loam, dark 
grayish brown (2.5Y 4/2) moist; weak fine and very 
fine granular structure; soft, very friable, slightly 
sticky and slightly plastic; many fine and very fine 
roots and few medium roots; slightly effervescent; 
mildly alkaline; clear wavy boundary. 

B2—3 to 11 inches; light brownish gray (2.5Y 6/2) heavy 
loam, grayish brown (2.5Y 5/2) moist; weak medium 
and coarse prismatic structure parting to weak 
medium and fine subangular blocky; slightly hard, 
very friable, sticky and plastic; many fine and very 
fine roots and few medium roots; many fine and very 
fine pores; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

B3ca—11 to 17 inches; light gray (2.5Y 7/2) loam, 
grayish brown (2.5Y 5/2) moist; moderate medium 
and coarse prismatic structure parting to weak 
medium and coarse angular blocky; hard, very 
friable, sticky and slightly plastic; common fine and 
very fine roots and few medium roots; many very 
fine pores; many fine distinct white (10YR 8/2) 
masses of lime on faces of peds; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C1—17 to 25 inches; light gray (2.5Y 7/2) loam, grayish 
brown (2.5Y 5/2) moist; weak coarse and very 
coarse prismatic structure; very hard, very friable, 
slightly sticky and slightly plastic; common fine and 
very fine roots in peds; common fine and very fine 
pores and few medium pores; strongly effervescent; 
strongly alkaline; diffuse wavy boundary. 


Soil survey 


C2r—25 to 60 inches; light gray (2.5Y 7/2) weakly 
consolidated sandy and silty sedimentary beds that 
crush mainly to loam, grayish brown (2.5Y 5/2) 
moist; massive; hard, friable, nonsticky and 
nonplastic; strongly effervescent; strongly alkaline. 


Sedimentary beds are at a depth of 20 to 40 inches. 
The A horizon is mildly alkaline or moderately alkaline. 
The B and C horizons are very fine sandy loam, loam, 
silt loam, or silty clay loam and average 18 to 30 percent 
clay. They are moderately alkaline or strongly alkaline. 


Dilts series 


The Dilts series consists of shallow, well drained soils 
on uplands. These soils formed in residuum derived 
dominantly from consolidated shale. Slope is 4 to 50 
percent. Elevation is 2,200 to 3,800 feet. The average 
annual precipitation is about 10 to 14 inches, the 
average annual air temperature is 42 to 45 degrees F, 
and the frost-free period is 115 to 135 days. 

These soils are clayey, montmorillonitic, acid, frigid, 
shallow Ustic Torriorthents. 

Typical pedon of a Dilts clay in an area of Dilts-Welter- 
Julin complex, 4 to 25 percent slopes, in rangeland, 
about 2,500 feet south and 1,200 feet east of the 
northwest corner of sec. 4, Τ. 15 Ν., R. 23 Ε. 


A11—0 to 3 inches; light brownish gray (2.5Y 6/2) clay, 
dark grayish brown (2.5Y 4/2) moist; strong fine 
granular structure; slightly hard, friable, sticky and 
very plastic; many fine and very fine roots and 
common medium and coarse roots; strongly acid; 
abrupt smooth boundary. 

C1—3 to 10 inches; light brownish gray (2.5Y 6/2) clay, 
dark grayish brown (2.5Y 4/2) moist; strong fine and 
very fine subangular blocky structure; very hard, 
friable, sticky and very plastic; common medium, 
fine, and very fine roots; many fine and very fine 
pores; strongly acid; clear wavy boundary. 

C2—10 to 15 inches; grayish brown (2.5Y 5/2) clay; dark 
grayish brown (2.5Y 4/2) moist; moderate medium 
and fine subangular blocky structure; very hard, firm, 
sticky and plastic; common very fine roots; many 
fine and very fine pores and few medium and coarse 
pores; 10 percent hard shale fragments; strongly 
acid; clear wavy boundary. 

C3r—15 to 60 inches; gray (5Υ 5/1) consolidated hard 
platy shale. 


Consolidated shale is at a depth of 10 to 20 inches. 
The C1 and C2 horizons are clay or shaly clay and 
average 40 to 60 percent clay. They are 5 to 20 percent 
angular shale fragments and are very strongly acid or 
strongly acid. 


Fergus County, Montana 


Doney series 


The Doney series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
derived dominantly from weakly consolidated sandy and 
silty sedimentary beds. Slope is 4 to 60 percent. 
Elevation is 3,400 to 4,200 feet. The average annual 
precipitation is about 15 to 19 inches, the average 
annual air temperature is 40 to 45 degrees F, and the 
frost-free period is 110 to 125 days. 

These soils are fine-loamy, mixed, frigid Typic 
Ustochrepts. 

Typical pedon of a Doney loam in an area of Cabba- 
Doney-Wayden complex, 4 to 8 percent slopes, in 
cropland, about 1,000 feet west and 900 feet north of 
the southeast corner of sec. 20, T. 19 N., R. 14 E. 


Ap—0 to 4 inches; light brownish gray (2.5Y 6/2) loam, 
dark grayish brown (2.5Y 4/2) moist; weak fine 
granular structure; soft, very friable, slightly sticky 
and slightly plastic; strongly effervescent; 
moderately alkaline; abrupt smooth boundary. 

B2— 4 to 14 inches; very pale brown (10YR 7/3) loam, 
light yellowish brown (10YR 6/3) moist; weak coarse 
prismatic structure; hard, very friable, slightly sticky 
and slightly plastic; few nodules and films of lime; 
strongly effervescent; moderately alkaline; gradual 
wavy boundary. 

C2—14 to 25 inches; very pale brown (10YR 7/3) loam, 
light yellowish brown (10YR 6/3) moist; weak coarse 
prismatic structure; hard, very friable, slightly sticky 
and slightly plastic; few sandstone and siltstone 
fragments; few nodules and films of lime; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C2r—25 to 60 inches; pale yellow (2.5Y 7/4) weakly 
consolidated sandy and silty sedimentary beds that 
crush mainly to loam; light yellowish brown (2.5Y 
6/4) moist; massive; hard, friable, nonsticky and 
nonplastic; strongly effervescent; moderately 
alkaline. 


Sedimentary beds are at a depth of 20 to 40 inches. 

The A horizon is 0 to 15 percent angular pebbles. It is 
neutral or mildly alkaline. 

The B and C horizons are loam or clay loam and 
average 20 to 30 percent clay. They are 0 to 15 percent 
angular fragments and are mildly alkaline or moderately 
alkaline. 


Doughty series 


The Doughty series consists of deep, well drained 
soils on terraces and fans. These soils formed in: 
alluvium derived dominantly from limestone. Slope is 0 to 
8 percent. Elevation is 4,000 to 4,800 feet. The average 
annual precipitation is about 17 to 24 inches, the 
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average annual air temperature is 40 to 43 degrees F, 
and the frost-free period is 90 to 110 days. 
These soils are fine-loamy, mixed Udic Argiborolls. 
Typical pedon of a Doughty loam in an area of 
Doughty-Sipple loams, 0 to 2 percent slopes, in 
cropland, about 400 feet west and 1,400 feet south of 
the northeast corner of sec. 16, T. 14 N., R. 16 E. 


A1—0 to 5 inches, dark grayish brown (10YR 4/2) loam, 
black (10YR 2/1) moist; moderate fine granular 
structure; slightly hard, very friable, slightly sticky 
and slightly plastic; many fine and very fine roots; 
less than 5 percent pebbles; neutral; clear wavy 
boundary. 

B2t—5 to 14 inches; brown (10YR 4/3) clay loam, dark 
brown (10YR 3/3) moist; very dark grayish brown 
(10YR 3/2) organic stains on faces of peds; strong 
medium prismatic structure parting to strong medium 
and fine subangular blocky; hard, friable, sticky and 
plastic; many fine and very fine roots; many fine and 
very fine pores; thin continuous clay films on faces 
of peds; less than 5 percent pebbles; neutral; abrupt 
irregular boundary. 

B3ca—14 to 20 inches, pale brown (10YR 6/3) light clay 
loam, brown (10YR 4/3) moist; moderate medium 
and fine subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; many fine and very 
fine roots; many fine and very fine pores; 5 percent 
limestone pebbles; disseminated lime; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C1ca—20 to 32 inches; very pale brown (10YR 7/3) light 
clay loam, brown (10YR 5/3) moist; weak medium 
and fine subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; common 
fine and very fine roots; many fine and very fine 
pores; 10 percent limestone pebbles; many fine 
masses and threads of lime; violently effervescent; 
moderately alkaline; abrupt wavy boundary. 

llC2ca—32 to 42 inches; very pale brown (10YR 7/3) 
extremely gravelly loam, light brownish gray (10YR 
6/2) moist; massive; hard, friable, slightly sticky and 
slightly plastic; few fine and very fine roots; common 
fine and very fine pores; 55 percent pebbles and 10 
percent cobbles; violently effervescent; moderately 
alkaline; clear wavy boundary. 

llC8ca—42 to 66 inches; very pale brown (10YR 7/3) 
extremely gravelly sandy clay loam, pale brown 
(10YR 6/3) moist; massive; soft, very friable, slightly 
sticky and nonplastic; few very fine roots; 55 percent 
pebbles and 10 percent cobbles; violently 
effervescent; moderately alkaline. 


Very gravelly loam or extremely gravelly sandy loam is 
at a depth of 20 to 36 inches. The mollic epipedon is 10 
to 16 inches thick. 
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The A horizon is 18 to 27 percent clay. It is 5 to 25 
percent rock fragments, of which 0 to 15 percent is 
cobbles and 5 to 10 percent is pebbles. 


The B horizon is clay loam or silty clay loam and 
averages 27 to 35 percent clay. It is 0 to 15 percent 
pebbles and is neutral to moderately alkaline. 

The C horizon is loam or clay loam and is 20 to 30 
percent clay. It is 5 to 30 percent pebbles. 


The IIC horizon is loam or sandy loam and is 10 to 20 
percent clay. It is 60 to 80 percent rock fragments, of 
which 10 to 20 percent is cobbles and 50 to 60 percent 
is pebbles. 


Dryadine series 


The Dryadine series consists of moderately deep, well 
drained soils on mountaintops. These soils formed in 
residuum derived dominantly from fractured hard 
limestone. Slope is 2 to 25 percent. Elevation is 8,000 to 
9,000 feet. The average annual precipitation is about 30 
to 40 inches, the average annual air temperature is 34 to 
38 degrees F, and the frost-free period is 40 to 60 days. 


These soils are loamy-skeletal, carbonatic Typic 
Cryochrepts. 


Typical pedon of Dryadine flaggy silt loam, 2 to 25 
percent slopes, in woodland, about 2,620 feet west and 
210 feet north of the southeast corner of sec. 27, T. 12 
N., R. 18 E. 


O1—1 1/2 inches to 1 inch; pine needles, twigs, and 
cones. 


O2—4 inch to O; partially weathered organic matter. 


A1—0 to 2 1/2 inches; very dark grayish brown (10YR 
3/2) flaggy silt loam, very dark brown (10YR 2/2) 
moist; moderate very fine granular structure; soft, 
very friable, slightly sticky and plastic; many fine and 
very fine roots and common medium and coarse 
roots; 15 percent angular cobbles and 10 percent 
angular pebbles; medium acid; abrupt wavy 
boundary. 


AC—2 1/2 to 12 inches; pale brown (10YR 6/3) 
extremely flaggy silt loam, brown (10YR 4/3) moist; 
moderate very fine subangular blocky structure 
parting to moderate very fine granular; soft, very 
friable, slightly sticky and slightly plastic; many 
coarse, medium, fine, and very fine roots; 35 
percent angular pebbles and 30 percent angular 
cobbles; strongly effervescent; mildly alkaline; 
gradual wavy boundary. 


Soil survey 


C1ca—12 to 25 inches; very pale brown (10YR 7/3) 
extremely flaggy silt loam, brown (10YR 5/3) moist; 
moderate very fine subangular blocky structure 
parting to weak very fine granular; soft, very friable, 
slightly sticky and slightly plastic; common fine and 
very fine roots and few coarse and medium roots; 
many fine and very fine pores and common medium 
pores; 55 percent angular cobbles and 30 percent 
angular pebbles; strongly effervescent; mildly 
alkaline; diffuse irregular boundary. 

C2—25 to 34 inches; pale brown (10YR 6/3) extremely 
flaggy silt loam, brown (10YR 5/3) moist; weak very 
fine granular structure; soft, very friable, slightly 
sticky and slightly plastic; few fine and very fine 
roots; 80 percent flat angular cobbles and 15 
percent angular pebbles; strongly effervescent; 
moderately alkaline; abrupt wavy boundary. 

R—34 inches; pale brown (10YR 6/3) consolidated hard 
fractured limestone. 


About 15 to 30 percent of the surface is covered by 
angular cobbles and stones. Fractured hard limestone is 
at a depth of 20 to 40 inches. 

The A horizon is 10 to 20 percent clay. It is 15 to 60 
percent rock fragments, of which 0 to 5 percent is 
stones, 5 to 30 percent is angular cobbles, and 10 to 35 
percent is angular pebbles. 

The AC horizon is loam or silt loam and is 10 to 20 
percent clay. It is 35 to 70 percent rock fragments, of 
which 15 to 40 percent is angular cobbles and 20 to 35 
percent is angular pebbles. It is mildly alkaline or 
moderately alkaline. 

The C horizon is loam or silt loam and is 10 to 20 
percent clay. It is 60 to 95 percent rock fragments, of 
which 30 to 60 percent is angular cobbles and 30 to 50 
percent is angular pebbles. It is mildly alkaline or 
moderately alkaline. 


Eltsac series 


The Eltsac series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
derived dominantly from semiconsolidated shale. Slope 
is 2 to 60 percent. Elevation is 3,500 to 4,700 feet. The 
average annual precipitation is about 15 to 19 inches, 
the average annual air temperature is 40 to 45 degrees 
F, and the frost-free period is 110 to 125 days. 

These soils are very-fine, montmorillonitic (calcareous), 
frigid Vertic Ustorthents. 

Typical pedon of an Eltsac clay in an area of Eltsac- 
Norbert clays, 8 to 25 percent slopes, in rangeland, 
about 2,630 feet east and 220 feet south of the 
northwest corner of sec. 7, T. 15 N., R. 19 E. 


Fergus County, Montana 


A1—0 to 4 inches; dark grayish brown (2.5Y 4/2) clay, 
dark grayish brown (2.5Y 4/2) moist; moderate fine 
and medium subangular blocky structure parting to 
medium fine granular; very hard, firm, sticky and 
very plastic; many fine and very fine pores; slightly 
effervescent; mildly alkaline; clear wavy boundary. 

C1—4 to 15 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; moderate fine and 
medium subangular blocky structure; very hard, firm, 
very sticky and very plastic; common fine and very 
fine roots and few medium and coarse roots; many 
fine and very fine pores; strongly effervescent; 
moderately alkaline; gradual wavy boundary. 

C2ca—15 to 21 inches; grayish brown (2.5Y 5/2) clay; 
dark grayish brown (2.5Y 4/2) and olive brown (2.5Y 
4/4) moist; moderate fine and medium subangular 
blocky structure; extremely hard, firm, very sticky 
and very plastic; common fine and very fine roots 
and few medium and coarse roots; many fine and 
very fine pores; few fine irregular soft masses of 
lime; strongly effervescent; moderately alkaline; 
clear wavy boundary. 

09---21 to 29 inches; grayish brown (2.5Y 5/2) and gray 
(5Υ 5/1) clay, olive gray (2.5Y 4/2) and very dark 
gray (N 3/0) moist; weak fine subangular blocky 
structure; very hard, firm, sticky and very plastic; 
common fine and very fine roots and few medium 
and coarse roots; many fine and very fine pores; 
intersecting slickensides; few fine irregular soft 
masses of lime; slightly effervescent; moderately 
alkaline; diffuse wavy boundary. 

04--29 to 38 inches; dark gray (N 4/0) and yellowish 
brown (10YR 5/6) clay and shale fragments, very 
dark gray (N 3/0) moist; platy shale beds; extremely 
hard, very firm, sticky and very plastic; few gypsum 
seams between plates; slightly effervescent; neutral; 
gradual wavy boundary. 

C5r—38 to 60 inches; dark gray (N 4/0) 
semiconsolidated shale that crushes to clay, black 
(N 2/0) moist; extremely hard, extremely firm, sticky 
and plastic; few fine and very fine roots; medium 
acid. 


Semiconsolidated shale is at a depth of 20 to 40 
inches. 

The A horizon is mildly alkaline or moderately alkaline. 

The C horizon is moderately alkaline to neutral. 


Elve series 


The Elve series consists of deep, somewhat 
excessively drained soils on mountainsides. These soils 
formed in colluvium and alluvium derived dominantly 
from igneous rock. Slope is 15 to 60 percent. Elevation 
is 5,000 to 6,500 feet. The average annual precipitation 
is about 20 to 30 inches, the average annual air 
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temperature is 38 to 44 degrees F, and the frost-free 
period is 50 to 90 days. 

These soils are loamy-skeletal, mixed Typic 
Cryochrepts. 

Typical pedon of an Elve very cobbly loam in an area 
of Elve-Arcette complex, 15 to 60 percent slopes, in 
woodland, about 1,400 feet west and 200 feet south of 
the northeast corner of sec. 30, T. 17 N., R. 20 E. 


O1 and O2—1 inch to 0; forest litter of undecomposed 
and decomposed needles, twigs, and cones. 

A21—0 to 2 inches; pale brown (10YR 6/3) very cobbly 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate fine granular structure; soft, very friable, 
slightly sticky and slightly plastic; many fine, 
medium, and coarse roots; many fine and very fine 
pores; 25 percent angular cobbles and 30 percent 
angular pebbles; medium acid; abrupt wavy 
boundary. 

A22—2 to 17 inches; very pale brown (10YR 7/4) very 
cobbly loam, yellowish brown (10YR 5/4) moist; 
moderate fine granular structure; slightly hard, very 
friable, slightly sticky and slightly plastic; many fine, 
medium, and coarse roots; many fine and very fine 
pores; 30 percent angular cobbles and 25 percent 
angular pebbles; strongly acid; gradual wavy 
boundary. 

B2—17 to 33 inches; light yellowish brown (10YR 6/4) 
extremely cobbly loam, yellowish brown (10YR 5/6) 
moist; moderate fine subangular blocky structure 
parting to moderate fine granular; slightly hard, 
friable, slightly sticky an slightly plastic; common 
fine, medium, and coarse roots; many fine and very 
fine pores; 35 percent angular cobbles and 30 
percent angular pebbles; strongly acid; gradual wavy 
boundary. 

B3—33 to 46 inches; yellow (10YR 7/6) extremely 
cobbly heavy sandy loam, yellowish brown (10YR 
5/6) moist; weak fine subangular blocky structure 
parting to weak fine granular; hard, friable, slightly 
sticky and slightly plastic; common fine, medium, 
and coarse roots; many fine and very fine pores; 35 
percent angular cobbles and 30 percent angular 
pebbles; strongly acid; gradual wavy boundary. 

C—46 to 60 inches; yellow (10YR 7/6) extremely cobbly 
sandy loam, yellowish brown (10YR 5/6) moist; 
massive; slightly hard, very friable, slightly sticky and 
nonplastic; few fine and very fine roots; common 
fine irregular pores; 4^ percent angular cobbles and 
40 percent angular pebbles; strongly acid. 


The A horizon is 10 to 20 percent clay. It is 35 to 60 
percent rock fragments, of which 10 to 30 percent is 
angular cobbles and 25 to 30 percent is angular pebbles. 
It is strongly acid to slightly acid. 

The B horizon is loam or sandy loam and is 10 to 20 
percent clay. It is 60 to 85 percent rock fragments, of 
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which 25 to 40 percent is angular cobbles and 20 to 45 
percent is angular pebbles. 

The C horizon is sandy loam or loam and is 10 to 20 
percent clay. It is 60 to 85 percent rock fragments, of 
which 25 to 45 percent is angular cobbles and 35 to 50 
percent is angular pebbles. It is strongly acid to slightly 
acid. 


Enbar series 


The Enbar series consists of deep, somewhat poorly 
drained soils on low terraces and flood plains. These 
soils formed in alluvium derived from mixed rock 
sources. Slope is 0 to 2 percent. Elevation is 3,500 to 
4,500 feet. The average annual precipitation is about 15 
to 19 inches, the average annual air temperature is 40 to 
45 degrees F, and the frost-free period is 110 to 125 
days. 

These soils are fine-loamy, mixed Cumulic 
Haploborolls. 

Typical pedon of an Enbar loam in an area of Enbar- 
Nesda loams, 0 to 2 percent slopes, about 750 feet east 
and 10 feet north of the southwest corner of sec. 21, T. 
15 N., R. 17 E. 


A11—0 to 3 inches; dark gray (10YR 4/1) loam, very 
dark brown (10YR 2/2) moist; moderate fine and 
very fine granular structure; hard, very friable, 
slightly sticky and plastic; many medium, fine, and 
very fine roots and few coarse roots; slightly 
effervescent; mildly alkaline; clear wavy boundary. 

A12—3 to 16 inches; grayish brown (10YR 5/2) loam; 
very dark brown (10YR 2/2) moist; moderate fine 
and very fine subangular blocky structure; very hard, 
friable, sticky and plastic; many fine and very fine 
roots and common medium roots; many fine and 
very fine pores; strongly effervescent; mildly alkaline; 
gradual wavy boundary. 

A13—16 to 22 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; few fine 
faint dark yellowish brown (10YR 4/4) mottles; weak 
medium and fine subangular blocky structure; very 
hard, friable, slightly sticky and slightly plastic; 
common fine and very fine roots and few medium 
roots; many fine and very fine pores; strongly 
effervescent; moderately alkaline; clear smooth 
boundary. 

C1—22 to 29 inches; light brownish gray (2.5Y 6/2) 
loam, dark grayish brown (2.5Y 4/2) moist; common 
fine faint dark yellowish brown (10YR 3/4) mottles; 
weak fine and very fine blocky structure; very hard, 
friable, slightly sticky and plastic; common fine and 
very fine roots and few medium roots; many fine and 
very fine pores and few medium pores; few fine 
irregular soft masses of lime; strongly effervescent; 
moderately alkaline; diffuse wavy boundary. 


Soil survey 


C2g—29 to 42 inches; gray (5Y 6/2) loam that has strata 
of fine sandy loam and clay loam, dark gray (5Y 
4/1) moist; many fine distinct dark yellowish brown 
(10YR 3/4) mottles; weak fine subangular blocky 
structure; very hard, friable, slightly sticky and 
slightly plastic; common fine and very fine roots; 
many fine and very fine pores; 5 percent pebbles; 
strongly effervescent; moderately alkaline; abrupt 
irregular boundary. 


C3g—42 to 50 inches; gray (5Y 6/1) loam, dark gray (5Y 
4/1) moist; many fine prominent brownish yellow 
(10YR 5/6) mottles; massive; very hard, friable, 
slightly sticky and slightly plastic; common very fine 
roots; many fine and very fine pores; 10 percent 
rock fragments; strongly effervescent; moderately 
alkaline; abrupt smooth boundary. 


llC4—50 to 60 inches; light brownish gray (10YR 6/2) 
extremely gravelly coarse sandy loam, dark brown 
(10YR 4/3) moist; common fine distinct brownish 
yellow (10YR 6/6) mottles; massive; soft, friable, 
nonsticky and nonplastic; 75 percent rock 
fragments, mainly less than 3 inches in diameter; 
strongly effervescent; moderately alkaline. 


Extremely gravelly coarse sandy loam or loamy sand is 
at a depth of 36 to 50 inches. The mollic epipedon is 16 
to 28 inches thick. 


The A horizon is mildly alkaline or moderately alkaline. 
The C1 horizon is loam or clay loam and is 18 to 30 
percent clay. It is 0 to 15 percent pebbles. 


The Cg horizon is loam or sandy loam and is 10 to 27 
percent clay. It is 0 to 15 percent pebbles. 


The IIC horizon is sandy loam or loamy sand and is 5 
to 18 percent clay. It is 35 to 75 percent rock fragments, 
of which O to 5 percent is cobbles and 35 to 70 percent 
is pebbles. 


Ernem series 


The Ernem series consists of shallow, well drained 
soils on uplands. These soils formed in residuum derived 
dominantly from hard sandstone. Slope is 2 to 25 
percent. Elevation is 2,200 to 3,800 feet. The average 
annual precipitation is about 10 to 14 inches, the 
average annual air temperature is 42 to 45 degrees Ε, 
and the frost-free period is 115 to 135 days. 


These soils are clayey-skeletal, mixed Lithic 
Argiborolls. 

Typical pedon of Ernem clay loam, 2 to 8 percent 
slopes, in rangeland, about 660 feet south and 1,950 
feet west of the northeast corner of sec. 25, T. 15 N., Η. 
23 E. 


Fergus County, Montana 


A1—0 to 3 inches; grayish brown (10YR 5/2) heavy 
loam, very dark grayish brown (10YR 3/2) moist; 
strong very fine granular structure; soft, very friable, 
slightly sticky and slightly plastic; many fine and very 
fine roots and few medium roots; 5 percent 
sandstone pebbles; slightly acid; clear wavy 
boundary. 

A3—3 to 6 inches; grayish brown (10YR 5/2) clay loam, 
very dark grayish brown (10YR 3/2) moist; strong 
very fine subangular blocky structure; slightly hard, 
friable, sticky and plastic; many fine and very fine 
roots and few medium roots; many fine and very fine 
pores; 10 percent pebbles; slightly acid; clear wavy 
boundary. 

B21t—6 to 11 inches; brown (10YR 5/3) very channery 
clay, dark brown (10YR 4/3) moist; strong fine and 
very fine subangular blocky structure; hard, friable, 
sticky and very plastic; many fine and very fine roots 
and few medium roots; many fine and very fine 
pores; distinct continuous clay films on faces of 
peds; 50 percent pebbles; slightly acid; clear smooth 
boundary. 

B22t—11 to 14 inches; brown (10YR 5/3) extremely 
channery clay, dark brown (10YR 4/3) moist; strong 
very fine subangular blocky structure; hard, friable, 
sticky and very plastic; common fine and very fine 
roots; many fine and very fine pores between rock 
fragments; thin continuous clay films on faces of 
peds and on fragments; 65 percent sandstone 
pebbles and a few flagstones; neutral; gradual 
smooth boundary. 

R—14 inches; hard fine-grained sandstone. 


Hard sandstone is at a depth of 10 to 20 inches. 

The A horizon is clay loam or loam and is 20 to 35 
percent clay. It is 10 to 60 percent rock fragments, of 
which 0 to 20 percent is stones, 5 to 15 percent is 
angular cobbles, and 5 to 25 percent is angular pebbles. 
It is slightly acid or neutral. 

The B2t horizon is clay loam or clay and is 35 to 50 
percent clay. It is 35 to 60 percent rock fragments, of 
which 10 to 20 percent is stones, 10 to 20 percent is 
angular cobbles, and 15 to 20 percent is angular 
pebbles. It is slightly acid to mildly alkaline. 


Ethridge series 


The Ethridge series consists of deep, well drained 
soils on fans, terraces, and foot slopes. These soils 
formed in alluvium derived dominantly from shale and 
sandstone. Slope is 0 to 15 percent. Elevation is 2,200 
to 3,800 feet. The average annual precipitation is about 
10 to 14 inches, the average annual air temperature is 
42 to 45 degrees F, and the frost-free period is 115 to 
135 days. 

These soils are fine, montmorillonitic Aridic Argiborolls. 
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Typical pedon of Ethridge silty clay loam, 0 to 2 
percent slopes, in rangeland, about 2,165 feet south and 
2,465 feet west of the northeast corner of sec. 26, T. 21 
N., R. 18 E. 


Αρ--0 to 6 inches; grayish brown (10YR 5/2) silty clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate fine and very fine granular structure in 
upper 3 inches and moderate medium and fine 
subangular blocky below; very hard, very friable, 
sticky and plastic; many fine and very fine roots and 
pores; neutral; abrupt wavy boundary. 

B2t—6 to 13 inches; brown (10YR 5/3) silty clay, dark 
brown (10YR 4/3) moist; moderate medium 
prismatic structure parting to strong fine subangular 
blocky; very hard, friable, sticky and plastic; many 
fine and very fine roots and pores; thin continuous 
clay films on faces of peds; moderately alkaline; 
clear irregular boundary. 

B31—13 to 16 inches; light brownish gray (2.5Y 6/2) 
light silty clay, dark grayish brown (2.5Y 4/2) moist; 
moderate medium prismatic structure parting to 
moderate medium and coarse angular blocky; hard, 
friable, sticky and plastic; many fine and very fine 
roots and pores; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 

B32ca—16 to 31 inches; light brownish gray (2.5Y 6/2) 
heavy silty clay loam, dark grayish brown (2.5Y 4/2) 
moist; moderate coarse prismatic structure parting to 
moderate medium and coarse angular blocky; very 
hard, firm, sticky and plastic; common fine and very 
fine roots; many fine and very fine pores; common 
fine distinct white (2.5Y 8/2) masses and threads of 
lime; strongly effervescent; moderately alkaline; 
diffuse wavy boundary. 

C1ca—31 to 37 inches; light brownish gray (2.5Y 6/2) 
light silty clay, dark grayish brown (2.5Y 4/2) moist; 
weak coarse prismatic structure parting to moderate 
medium and coarse subangular blocky; very hard, 
friable, sticky and plastic; common fine and very fine 
roots; many fine and very fine pores; few fine 
masses and threads of lime; strongly effervescent; 
moderately alkaline; diffuse wavy boundary. 

C2cs—37 to 60 inches; light gray (2.5Y 7/2) silty clay, 
grayish brown (2.5Y 5/2) moist; massive; very hard, 
firm, very sticky and very plastic; few fine roots and 
common very fine roots; many fine and very fine 
pores; common fine white (10YR 8/2) masses and 
threads of gypsum; slightly effervescent; moderately 
alkaline. 


The A horizon is clay loam or silty clay loam and 
averages 27 to 35 percent clay. It is neutral or mildly 
alkaline. 

The Bet horizon is silty clay loam, clay, or silty clay 
and averages 35 to 45 percent clay. It is neutral to 
moderately alkaline. 
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The B3 and C horizons are clay loam, silty clay loam, 
or silty clay and average 30 to 45 percent clay. They are 
moderately alkaline or strongly alkaline. 


Evanston series 


The Evanston series consists of deep, well drained 
soils on fans and terraces. These soils formed in 
alluvium. Slope is 0 to 8 percent. Elevation is 2,600 to 
3,400 feet. The average annual precipitation is about 10 
to 14 inches, the average annual air temperature is 42 to 
45 degrees F, and the frost-free period is 115 to 135 
days. 

These soils are fine-loamy, mixed Aridic Argiborolls. 

Typical pedon of Evanston loam, 0 to 2 percent 
slopes, in rangeland, about 1,320 feet north and 1,320 
feet west of the southeast corner of sec. 7, T. 18 N., R. 
26 E. 


Αρ---0 to 5 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; moderate 
medium platy structure parting to moderate medium 
granular; slightly hard, friable, sticky and plastic; 
many fine and very fine roots and few medium roots; 
neutral; abrupt wavy boundary. 

B21t—5 to 11 inches; brown (10YR 5/3) clay loam, dark 
grayish brown (10YR 4/2) moist; strong medium 
prismatic structure parting to strong medium 
subangular blocky; very hard, friable, sticky and 
plastic; many fine and very fine roots and few 
medium roots; many fine and very fine pores and 
few medium pores; thin continuous clay films on 
faces of peds; neutral; clear wavy boundary. 

B22t—11 to 14 inches; pale brown (10YR 6/3) clay 
loam, dark grayish brown (10YR 4/2) moist; very 
hard, friable, sticky and plastic; many fine and very 
fine roots and few medium roots; many fine and very 
fine pores and few medium pores; thin continuous 
clay films on faces of peds; neutral; abrupt smooth 
boundary. 

B3ca—14 to 36 inches; light brownish gray (2.5Y 6/2) 
loam, grayish brown (2.5Y 5/2) moist; weak medium 
prismatic structure parting to moderate medium 
subangular blocky; slightly hard, friable, slightly 
sticky and slightly plastic; common fine and very fine 
roots; many fine and very fine pores and few 
medium pores; few threads and fine masses of lime; 
strongly effervescent; moderately alkaline; diffuse 
wavy boundary. 

C1ca—36 to 60 inches; light brownish gray (2.5Y 6/2) 
loam that has strata of fine sandy loam, dark grayish 
brown (2.5Y 4/2) moist; massive; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; many very fine pores; common fine 
masses of lime; strongly effervescent; strongly 
alkaline. 


Soil survey 


Depth to the strongly effervescent horizon is 12 to 16 
inches. 

The B2t horizon is heavy loam, clay loam, or silty clay 
loam and averages 25 to 35 percent clay. It is neutral to 
moderately alkaline. 

The B3 and C horizons are fine sandy loam, loam, or 
clay loam and average 15 to 30 percent clay. They are 
moderately alkaline or strongly alkaline. 


Fairfield series 


The Fairfield series consists of deep, well drained soils 
on terraces. These soils formed in alluvium derived 
dominantly from limestone. Slope is 0 to 8 percent. 
Elevation is 3,500 to 4,200 feet. The average annual 
precipitation is about 15 to 19 inches, the average 
annual air temperature is 40 to 45 degrees F, and the 
frost-free period is 110 to 125 days. 

These soils are fine-loamy, mixed Typic Argiborolls. 

Typical pedon of Fairfield clay loam, 0 to 2 percent 
slopes, in cropland, about 1,980 feet north and 10 feet 
west of the southeast corner of sec. 6, T. 15 N., R. 18 E. 


Ap—0 to 6 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate fine granular structure; soft, friable, sticky 
and plastic; neutral; abrupt smooth boundary. 

B2t—6 to 9 inches; brown (10YR 4/3) silty clay loam, 
dark brown (10YR 3/3) moist; moderate medium 
prismatic structure parting to moderate very fine 
subangular blocky; hard, friable, sticky and plastic; 
many very fine roots; many very fine pores; neutral; 
clear irregular boundary. 

C1ca—9 to 19 inches; light gray (10YR 7/2) silty clay 
loam, brown (10YR 5/3) moist; moderate fine 
subangular blocky structure; hard, friable, sticky and 
slightly plastic; common fine and very fine roots; 
many very fine pores; disseminated lime; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C2ca—19 to 43 inches; white (10YR 8/2) silty clay loam, 
light yellowish brown (10YR 6/4) moist; massive; 
hard, friable, sticky and slightly plastic; few fine 
roots; common very fine pores; disseminated lime; 
violently effervescent; moderately alkaline; abrupt 
smooth boundary. 

llC3ca—43 to 60 inches; brownish yellow (10YR 6/6) 
very gravelly sandy loam, yellowish brown (10YR 
5/6) moist; single grain; few very fine roots; 45 
percent pebbles; strongly effervescent; moderately 
alkaline. 


The mollic epipedon is 7 to 12 inches thick. Depth to 
the strongly calcareous horizon is 7 to 10 inches. 

The B2t horizon is clay loam or silty clay loam and 
averages 27 to 35 percent clay. It is 2 to 7 inches thick 
in undisturbed areas. It is neutral or mildly alkaline. 


Fergus County, Montana 


The C horizon is loam, clay loam, or silty clay loam. 
and averages 25 to 35 percent clay. It is mildly alkaline 
or moderately alkaline. 

The IIC horizon is sandy loam or loam and is 10 to 20 
percent clay. It is 35 to 55 percent pebbles and is 
moderately alkaline or strongly alkaline. 


Farnuf series 


The Farnuf series consists of deep, well drained soils 
on fans, terraces, and foot slopes. These soils formed in 
alluvium. Slope is 0 to 15 percent. Elevation is 3,500 to 
4,500 feet. The average annual precipitation is about 15 
to 19 inches, the average annual air temperature is 42 to 
45 degrees F, and the frost-free period is 110 to 125 
days. 

These soils are fine-loamy, mixed Typic Argiborolls. 

Typical pedon of Farnuf loam, 0 to 4 percent slopes, in 
cropland, about 1,782 feet north and 225 feet west of 
the southeast corner of sec. 29, T. 19 N., R. 14 E. 


Αρ--0 to 5 inches; grayish brown (2.5Y 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak medium 
granular structure; slightly hard, friable, slightly sticky 
and slightly plastic; many fine and very fine roots; 
neutral; abrupt smooth boundary. 

B2t—5 to 12 inches; brown (10YR 5/3) clay loam, brown 
(10YR 4/3) moist; peds coated dark brown (10YR 
3/9) moist; strong medium prismatic structure 
parting to moderate medium subangular blocky; 
hard, friable, sticky and plastic; many fine and very 
fine roots; many fine and very fine pores; thin 
continuous clay films on faces of peds; neutral; clear 
irregular boundary. 

B3ca—12 to 21 inches; light brownish gray (2.5Y 6/2) 
clay loam, grayish brown (2.5Y 5/2) moist; moderate 
medium and coarse prismatic structure parting to 
moderate medium and coarse subangular blocky; 
hard, friable, slightly sticky and slightly plastic; 
common fine and very fine roots; many fine and very 
fine pores; common films and nodules of lime; 
strongly effervescent; mildly alkaline; gradual wavy 
boundary. 

C1ca—21 to 39 inches, light brownish gray (2.5Y 6/2) 
loam, dark grayish brown (2.5Y 4/2) moist; massive; 
slightly hard, friable, slightly sticky and slightly 
plastic; common very fine roots; many very fine 
pores; many nodules and common films of lime; few 
pebbles that have undercoating of lime; strongly 
effervescent; mildly alkaline; abrupt wavy boundary. 

C2—39 to 64 inches; light yellowish brown (2.5Y 6/4) 
clay loam, light olive brown (2.5Y 5/4) moist; 
massive; hard, friable, slightly sticky and slightly 
plastic; few very fine roots; many very fine pores; 
strongly effervescent; mildly alkaline. 
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Depth to the strongly calcareous horizon is 10 to 18 
inches. 

The B2t horizon is clay loam or silty clay loam and 
averages 27 to 35 percent clay. It is neutral or mildly 
alkaline. 

The B3 and C horizons are loam or clay loam and 
average 20 to 30 percent clay. They are 0 to 15 percent 
pebbles and are mildly alkaline or moderately alkaline. 


Fergus series 


The Fergus series consists of deep, well drained soils 
on terraces and fans. These soils formed in alluvium. 
Slope is 0 to 8 percent. Elevation is 3,600 to 4,500 feet. 
The average annual precipitation is about 15 to 19 
inches, the average annual air temperature is 40 to 45 
degrees F, and the frost-free period is-110 to 125 days. 

These soils are fine, mixed Typic Argiborolls. 

Typical pedon of Fergus clay loam, 2 to 8 percent 
slopes, in cropland, about 110 feet west and 2,040 feet 
north of the southeast corner of sec. 22, T. 15 N., R. 18 
E. 


Αρ--0 to 6 inches; brown (7.5YR 4/2) clay loam, very 
dark brown (7.5YR 2/2) moist; medium fine granular 
structure; slightly hard, friable, sticky and plastic; 
neutral; abrupt smooth boundary. 

B21t—6 to 8 inches; reddish brown (5YR 4/3) clay loam, 
dark reddish brown (5YR 3/3) moist; moderate 
medium prismatic structure parting to moderate 
medium platy; hard, friable, sticky and plastic; many 
fine and very fine roots; many fine and very fine 
pores; thin clay films on faces of peds; mildly 
alkaline; clear wavy boundary. 

B22t—8 to 16 inches; reddish brown (2.5YR 4/4) clay, 
dark reddish brown (2.5YR 3/4) moist; strong 
medium prismatic structure parting to strong fine 
and very fine subangular blocky; extremely hard, 
firm, sticky and plastic; many fine and very fine 
roots; many fine and very fine pores; many 
moderately thick clay films on faces of peds; mildly 
alkaline; clear wavy boundary. 

B23t—16 to 21 inches; reddish brown (5YR 4/3) clay, 
dark reddish brown (5YR 3/4) moist; moderate 
medium and fine subangular blocky structure; 
extremely hard, firm, sticky and plastic; many fine 
and very fine roots; many very fine pores; thin clay 
films on faces of peds; mildly alkaline; abrupt wavy 
boundary. 

B3—21 to 26 inches; brown (7.5YR 4/4) clay loam, dark 
brown (7.5YR 3/4) moist; moderate medium 
subangular blocky structure; very hard, friable, 
slightly sticky and slightly plastic; common fine and 
very fine roots; many fine and very fine pores; 
slightly effervescent; mildly alkaline; abrupt wavy 
boundary. 
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C1ca—26 to 50 inches; reddish brown (2.5YR 5/4) silty 
clay loam, reddish brown (2.5YR 4/4) moist; 
massive; very hard, firm, sticky and plastic; few fine 
and very fine roots; few fine pores and common 
very fine pores; common threads of segregated 
lime; violently effervescent; moderately alkaline; 
abrupt wavy boundary. 

C2ca—50 to 60 inches; light brown (7.5YR 6/4) silty clay 
loam, brown (7.5YR 4/4) moist; massive; very hard, 
firm, sticky and plastic; common very fine pores; 
common threads of segregated lime; violently 
effervescent; moderately alkaline. 


The mollic epipedon is 7 to 16 inches thick. Depth to 
the strongly calcareous horizon is 14 to 30 inches. 

The B2t horizon is clay loam, clay, or silty clay and 
averages 35 to 50 percent clay. It is 0 to 10 percent 
pebbles and is neutral or mildly alkaline. 

The B3 and C horizons are clay loam or silty clay loam 
and average 27 to 40 percent clay. They are 0 to 15 
percent pebbles. They are mildly alkaline or moderately 
alkaline. 


Firada series 


The Firada series consists of moderately deep, well 
drained soils on uplands and mountainsides. These soils 
formed in residuum and colluvium derived dominantly 
from fractured hard limestone. Slope is 15 to 60 percent. 
Elevation is 4,800 to 8,500 feet. The average annual 
precipitation is about 20 to 30 inches, the average 
annual air temperature is 40 to 44 degrees F, and the 
frost-free period is 50 to 90 days. f 

These soils are loamy-skeletal, mixed Typic 
Cryochrepts. 

Typical pedon of a Firada cobbly clay loam in an area 
of Whitore-Firada cobbly clay loams, 15 to 60 percent 
slopes, in woodland, about 2,500 feet north and 1,190 
feet west of the southeast corner of sec. 7, T. 12 N., R. 
18 E. 


O1—1 1/2 inches to 0; forest litter of needles and twigs. 

A2—0 to 3 inches; light gray (10YR 7/2) cobbly clay 
loam, brown (10YR 4/3) moist; moderate fine and 
very fine granular structure; slightly hard, very 
friable, slightly sticky and plastic; many fine, medium, 
and coarse roots; many very fine and fine pores; 30 
percent rock fragments, mainly angular cobbles; 
slightly acid; clear wavy boundary. 

B2—3 to 13 inches; brown (10YR 5/3) very cobbly clay 
loam, dark brown (10YR 4/3) moist; strong fine and 
very fine subangular blocky structure; hard, friable, 
sticky and plastic; many fine, medium, and coarse 
roots; many very fine and fine pores; 25 percent 
cobbles and 15 percent angular pebbles; neutral; 
clear wavy boundary. 


Soil survey 


B3—13 to 17 inches; pale brown (10YR 6/3) very cobbly 
light clay loam, brown (10YR 4/3) moist; moderate 
fine and very fine subangular blocky structure; hard, 
friable, sticky and plastic; many fine, medium, and 
coarse roots; many very fine and fine pores; 30 
percent cobbles and 20 percent angular pebbles; 
slightly effervescent; mildly alkaline; gradual wavy 
boundary. 

C1—17 to 25 inches; light brownish gray (10YR 6/2) 
extremely flaggy light clay loam, dark grayish brown 
(10YR 4/2) moist; moderate fine and very fine 
subangular blocky structure; hard, friable, sticky and 
plastic; common fine, medium, and coarse roots; 
many very fine and fine pores; 45 percent flagstones 
and 30 percent angular pebbles; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

R—25 inches; fractured extremely hard limestone. 


Limestone is at a depth of 20 to 40 inches. 

The A horizon is 27 to 35 percent clay. It is 25 to 35 
percent rock fragments, of which 20 to 25 percent is 
angular cobbles and 5 to 10 percent is angular pebbles. 
It is slightly acid or neutral. 

The B horizon is loam or clay loam and is 20 to 35 
percent clay. It is 30 to 60 percent rock fragments, of 
which 15 to 30 percent is angular cobbles and 15 to 30 
percent is angular pebbles. It is slightly acid to mildly 
alkaline. 

The C horizon is loam or clay loam and is 18 to 35 
percent clay. It is 50 to 80 percent rock fragments, of 
which 30 to 50 percent is angular cobbles and 20 to 30 
percent is angular pebbles. 


Flasher series 


The Flasher series consists of shallow, somewhat 
excessively drained soils on uplands. These soils formed 
in weakly consolidated, sandy sedimentary beds. Slope 
is 4 to 45 percent. Elevation is 3,400 to 4,500 feet. The 
average annual precipitation is about 14 to 16 inches, 
the average annual air temperature is 40 to 45 degrees 
F, and the frost-free period is 110 to 125 days. 

These soils are mixed, frigid, shallow Typic 
Ustipsamments. 

Typical pedon of a Flasher loamy fine sand in an area 
of Tally-Flasher complex, 4 to 25 percent slopes, in 
rangeland, about 825 feet west and 2,150 feet south of 
the northeast corner of sec. 31, T. 19 N., R. 16 E. 


A1—0 to 11 inches; brown (10YR 5/3) loamy fine sand, 
brown (10YR 4/3) moist; weak very fine granular 
structure; soft, very friable, nonsticky and plastic; 
slightly effervescent; mildly alkaline; abrupt smooth 
boundary. 


Fergus County, Montana 


C1—11 to 16 inches; very pale brown (10YR 7/3) loamy 
fine sand, brown (10YR 5/3) moist; single grain; 
loose, very friable, nonsticky and nonplastic; many 
very fine, fine, and medium roots; thin threads of 
lime on sandstone; strongly effervescent; mildly 
alkaline; gradual wavy boundary. 

C2r—16 to 60 inches; pale yellow (2.5Y 7/4) weakly 
consolidated sandy sedimentary beds that crush to 
loamy sand, light yellowish brown (2.5Y 6/4) moist; 
single grain; slightly effervescent; mildly alkaline. 


Sedimentary beds are at a depth of 10 to 20 inches. 
The C horizon is loamy sand, loamy fine sand, or fine 
sand and averages 5 to 10 percent clay. 


Floweree series 


The Floweree series consists of deep, well drained 
soils on fans and terraces. These soils formed in alluvial 
and eolian material. Slope is 2 to 8 percent. Elevation is 
3,000 to 3,800 feet. The average annual precipitation is 
about 10 to 14 inches, the average annual air 
temperature is 42 to 45 degrees F, and the frost-free 
period is 115 to 135 days. 


These soils are fine-silty, mixed Aridic Haploborolls. 

Typical pedon of Floweree silt loam, 2 to 8 percent 
slopes, in rangeland, about 2,000 feet south and 2,500 
feet west of the northeast corner of sec. 29, T. 21 N., R. 
17 E. 


A1—0 to 7 inches; grayish brown (2.5Y 5/2) silt loam, 
very dark grayish brown (2.5Y 3/2) moist; weak 
medium granular structure in upper part and weak 
medium prismatic structure parting to weak medium 
and fine subangular blocky in lower part; slightly 
hard, friable, slightly sticky and slightly plastic; mildly 
alkaline; clear wavy boundary. 


B2—7 to 14 inches; grayish brown (2.5Y 5/2) heavy silt 
loam, dark grayish brown (2.5Y 4/2) moist; 
moderate medium prismatic structure parting to 
moderate medium and fine subangular blocky; hard, 
friable, slightly sticky and slightly plastic; many fine 
and very fine roots; many fine and very fine pores; 
few threads of lime; slightly effervescent; moderately 
alkaline; clear wavy boundary. 


B3ca—14 to 36 inches; grayish brown (2.5Y 5/2) heavy 
silt loam, dark grayish brown (2.5Y 4/2) moist; 
moderate medium prismatic structure; hard, friable, 
slightly sticky and slightly plastic; many fine and very 
fine roots; many fine and very fine pores; common 
threads of lime; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 
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Cica—36 to 45 inches; light olive brown (2.5Y 5/4) silt 
loam, dark grayish brown (2.5Y 4/2) moist; weak 
medium prismatic structure parting to weak medium 
subangular blocky; hard, friable, nonsticky and 
nonplastic; common fine and very fine roots; 
common fine pores and many very fine pores; 
common threads of lime; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

C2—45 to 60 inches; light olive brown (2.5Y 5/4) silt 
loam that has strata of very fine sandy loam, dark 
grayish brown (2.5Y 4/2) moist; massive; slightly 
hard, friable, nonsticky and nonplastic; few fine and 
very fine roots; common very fine pores and few fine 
pores; few threads of lime; strongly effervescent; 
moderately alkaline. 


The mollic epipedon is 7 to 10 inches thick. Depth to 
the strongly effervescent horizon is 11 to 14 inches. The 
A horizon is neutral or mildly alkaline. The B and C 
horizons are silt loam or silty clay loam and average 20 
to 30 percent clay. 


Frazer series 


The Frazer series consists of deep, well drained soils 
on low terraces and flood plains. These soils formed in 
alluvium derived from mixed rock sources. Slope is O to 
2 percent. Elevation is 3,000 to 4,000 feet. The average 
annual precipitation is about 15 to 19 inches, the 
average annual air temperature is 40 to 45 degrees F, 
and the frost-free period is 110 to 125 days. 

These soils are fine, montmorillonitic Fluventic 
Haploborolls. 

Typical pedon of Frazer silty clay loam, in cropland, 
about 1,700 feet west and 100 feet north of the 
southeast corner of sec. 28, T. 18 N., R. 15 E. 


Ap—0 to 6 inches; grayish brown (2.5Y 5/2) silty clay 
loam, very dark grayish brown (2.5Y 3/2) moist; 
moderate fine granular structure; slightly hard, 
friable, sticky and plastic; slightly effervescent; mildly 
alkaline; clear smooth boundary. I 

C1—6 to 14 inches; grayish brown (2.5Y 5/2) silty clay 
loam, dark grayish brown (2.5Y 3/2) moist; weak 
medium prismatic structure; hard, friable, sticky and 
plastic; many fine and very fine roots; many fine and 
very fine pores; slightly effervescent; mildly alkaline; 
clear smooth boundary. 

C2—14 to 22 inches; grayish brown (2.5Y 5/2) silty clay 
loam, dark grayish brown (2.5Y 4/2) moist; weak 
medium prismatic structure; hard, friable, sticky and 
plastic; many very fine roots; many very fine pores; 
common seams of gypsum; slightly effervescent; 
moderately alkaline; abrupt smooth boundary. 
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C3cs—22 to 34 inches; grayish brown (2.5Y 5/2) silty 
clay, dark grayish brown (2.5Y 4/2) moist; moderate 
fine angular blocky structure; hard, firm, sticky and 
very plastic; common very fine roots; many very fine 
pores; many seams of gypsum; slightly effervescent; 
moderately alkaline; abrupt wavy boundary. 


C4—34 to 50 inches; grayish brown (2.5Y 5/2) silty clay 
loam, dark grayish brown (2.5Y 4/2) moist; massive; 
hard, friable, sticky and plastic; few very fine roots; 
many very fine pores; slightly effervescent; strongly 
alkaline; gradual wavy boundary. 


C5—50 to 60 inches; grayish brown (2.5Y 5/2) silty clay 
loam, dark grayish brown (2.5Y 4/2) moist; common 
distinct olive brown and gray mottles; massive; hard, 
friable, sticky and plastic; common very fine pores; 
slightly effervescent; strongly alkaline. 


The mollic epipedon is 10 to 16 inches thick. The A 
horizon is mildly alkaline or moderately alkaline. The C 
horizon is silty clay loam, silty clay, or clay and averages 
35 to 45 percent clay. It is mildly alkaline to strongly 
alkaline. 


Gerber series 


The Gerber series consists of deep, well drained soils 
on fans, terraces, and foot slopes. These soils formed in 
alluvium derived dominantly from shale. Slope is 0 to 8 
percent. Elevation is 3,500 to 4,200 feet. The average 
annual precipitation is about 15 to 19 inches, the 
average annual air temperature is 40 to 45 degrees F, 
and the frost-free period is 110 to 125 days. 


These soils are fine, montmorillonitic Vertic Argiborolls. 

Typical pedon of a Gerber clay loam in an area of 
Gerber-Winifred clay loams, 2 to 8 percent slopes, in 
cropland, about 1,940 feet west and 2,390 feet north of 
the southeast corner of sec. 3, T. 17 N., R. 14 E. 


Αρ--0 to 5 inches; grayish brown (10YR 5/2) heavy clay 
loam, very dark grayish brown (10YR 3/2) moist; 
strong fine and very fine granular structure; hard, 
friable, sticky and plastic; neutral; abrupt wavy 
boundary. 


B21t—5 to 8 inches; yellowish brown (10YR 5/4) heavy 
silty clay, dark yellowish brown (10YR 4/4) moist; 
strong medium prismatic structure parting to strong 
fine and very fine subangular blocky; extremely hard, 
firm, sticky and very plastic; common fine and very 
fine roots; common fine pores; continuous clay films 
on faces of peds; mildly alkaline; clear wavy 
boundary. 


Soil survey 


B22t—8 to 17 inches; grayish brown (2.5Y 5/2) silty clay, 
dark grayish brown (2.5Y 4/2) moist; strong medium 
prismatic structure parting to strong fine and very 
fine subangular blocky; extremely hard, firm, sticky 
and very plastic; common fine and very fine roots; 
common fine pores; continuous clay films on faces 
of peds; mildly alkaline; clear wavy boundary. 

B23t—17 to 20 inches; grayish brown (2.5Y 5/2) silty 
clay, dark grayish brown (2.5Y 4/2) moist; strong 
medium prismatic structure parting to strong fine 
and very fine subangular blocky; extremely hard, 
firm, sticky and very plastic; common fine and very 
fine roots; common fine pores; continuous clay films 
on faces of peds; slightly effervescent; moderately 
alkaline; clear wavy boundary. 

B3ca—20 to 30 inches; light brownish gray (2.5Y 6/2) 
silty clay, grayish brown (2.5Y 5/2) moist; strong fine 
and very fine subangular blocky structure; extremely 
hard, friable, sticky and plastic; few fine masses of 
lime; strongly effervescent; moderately alkaline; 
gradual wavy boundary. 

C1ca—30 to 38 inches; light brownish gray (2.5Y 6/2) 
silty clay, grayish brown (2.5Y 5/2) moist; weak fine 
and medium subangular blocky structure; extremely 
hard, friable, sticky and plastic; few fine roots; few 
fine pores; common medium masses of lime; 
strongly effervescent; moderately alkaline; gradual 
wavy boundary. 

C2—38 to 60 inches; light brownish clay (2.5Y 6/2) silty 
clay, grayish brown (2.5Y 5/2) moist; massive; 
extremely hard, friable, sticky and plastic; few fine 
roots; few fine pores; few threads and fine masses 
of lime; strongly effervescent; moderately alkaline. 


The mollic epipedon is 7 to 16 inches thick. 

The A horizon is clay loam or silty clay and averages 
30 to 45 percent clay. It is neutral or mildly alkaline. 

The B2t horizon is silty clay or clay and averages 45 
to 55 percent clay. It is mildly alkaline or moderately 
alkaline. 

The B3 and C horizons are clay loam, silty clay loam, 
or silty clay and average 35 to 45 percent clay. They are 
0 to 10 percent pebbles. They are mildly alkaline or 
moderately alkaline. 


Gerdrum series 


The Gerdrum series consists of deep, well drained 
soils on fans, terraces, and foot slopes. These soils 
formed in alluvium derived from mixed rock sources. 
Slope is 0 to 15 percent. Elevation is 2,300 to 4,000 feet. 
The average annual precipitation is about 10 to 14 
inches, the average annual air temperature is 42 to 45 
degrees F, and the frost-free period is 115 to 135 days. 

These soils are fine, montmorillonitic Borollic 
Natrargids. 
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Typical pedon of Gerdrum clay loam, 0 to 4 percent 
slopes, in rangeland, about 1,380 feet west and 100 feet 
north of the southeast corner of sec. 26, T. 19 N., R. 22 
E. 


A21—0 to 1 1/2 inches; pale brown (10YR 6/3) loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
very fine granular structure; soft, very friable, slightly 
sticky and slightly plastic; many fine and very fine 
roots and few medium roots; 10 percent rock 
fragments, mainly less than 3/4 inch in size; slightly 
acid; clear smooth boundary. 

A22—1 1/2 to 3 1/2 inches; light gray (10YR 7/2) clay 
loam, brown (10YR 4/3) moist; weak fine and very 
fine platy structure parting to moderate very fine 
granular; soft, very friable, sticky and plastic; many 
fine and very fine roots and few medium roots; many 
fine and very fine pores and common medium 
pores; 10 percent rock fragments, mainly less than 
3/4 inch in size; neutral; abrupt smooth boundary. 

B2t—3 1/9 to 9 inches; grayish brown (10YR 5/2) clay, 
brown (10YR 4/3) moist; dark brown (10YR 3/3) 
coatings on peds; moderate medium prismatic 
structure parting to strong fine and medium 
subangular blocky; extremely hard, firm, very sticky 
and very plastic; many very fine roots, common fine 
roots, and few medium roots; many very fine pores; 
5 percent rock fragments; mildly alkaline; clear wavy 
boundary. 

B31ca—9 to 20 inches; grayish brown (2.5Y 5/2) light 
clay, dark grayish brown (2.5Y 4/2) moist; strong 
medium and coarse angular blocky structure; 
extremely hard, firm, very sticky and plastic; 
common very fine and fine roots and few medium 
roots; common fine and very fine pores; few 
slickensides and many pressure faces on peds; 5 
percent rock fragments; few fine masses and 
coatings of lime on pebbles; strongly effervescent; 

strongly alkaline; clear irregular boundary. 

B32cs—20 to 27 inches; grayish brown (2.5Y 5/2) light 
clay, dark grayish brown (2.5Y 4/2) moist; moderate 
medium and coarse angular blocky structure; 
extremely hard, firm, very sticky and plastic; few fine 
and very fine roots; common very fine pores; less 
than 5 percent rock fragments; many coarse and 
medium soft masses of gypsum; slightly 
effervescent; strongly alkaline; gradual wavy 
boundary. 

C1cs—27 to 46 inches; olive gray (5Υ 5/2) heavy silty 
clay, olive gray (SY 4/2) moist; massive; extremely 
hard, firm, very sticky and very plastic; few very fine 
roots and pores; less than 5 percent rock fragments; 
common to many medium and coarse soft masses 
of gypsum; slightly effervescent; moderately alkaline; 
diffuse irregular boundary. 
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C2—46 to 60 inches; pale yellow (2.5Y 7/4) silty clay, 
light yellowish brown (2.5Y 6/4) moist; massive; 
hard, friable, very sticky and plastic; few medium 
masses of gypsum; strongly effervescent; strongly 
alkaline. 


The A1 and A2 horizons are loam or clay loam and 
average 20 to 35 percent clay. They are 5 to 15 percent 
pebbles. They are slightly acid or neutral. The horizons 
are 2 to 4 inches thick. 


The Bet horizon is clay or silty clay and averages 40 
to 55 percent clay. It is mildly alkaline or moderately 
alkaline. 


The B3 and C horizons are clay or silty clay and 
average 40 to 50 percent clay. They are moderately 
alkaline or strongly alkaline. In some pedons a very 
gravelly C horizon is at a depth of 40 to 60 inches. 


Hanson series 


The Hanson series consists of deep, well drained soils 
on fans, terraces, and foot slopes. These soils formed in 
calcareous alluvium and colluvium derived dominantly 
from limestone. Slope is 0 to 45 percent. Elevation is 
4,600 to 8,000 feet. The average annual precipitation is 
about 20 to 30 inches, the average annual air 
temperature is 38 to 42 degrees F, and the frost-free 
period is 50 to 90 days. 


These soils are loamy-skeletal, carbonatic Calcic 
Cryoborolls. 


Typical pedon of a Hanson stony loam in an area of 
Kildor-Skaggs-Hanson complex, 15 to 45 percent slopes, 
in rangeland, about 2,600 feet west and 700 feet south 
of the northeast corner of sec. 14, T. 13 N., R. 19 E. 


A11—0 to 11 inches; very dark grayish brown (10YR 
3/2) stony loam, very dark brown (10YR 2/2) moist; 
moderate fine granular structure; friable, nonsticky 
and slightly plastic; 10 percent stones; slightly 
effervescent; mildly alkaline; gradual wavy boundary. 


Α12-- 11 to 15 inches; dark grayish brown (10YR 4/2) 
cobbly light clay loam, very dark grayish brown 
(10YR 3/2) moist; weak fine subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many fine roots and common 
medium roots; many fine and very fine pores; 25 
percent cobbles that have undercoats of lime; 
slightly effervescent; mildly alkaline; clear smooth 
boundary. 
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C1ca—15 to 21 inches; pale brown (10YR 6/3) 
extremely gravelly clay loam, brown (10YR 4/3) 
moist; weak fine subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; many 
fine roots and few medium roots; many fine and very 
fine pores; 55 percent pebbles and 15 percent 
cobbles that have coatings of lime; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C2ca—21 to 47 inches; very pale brown (10YR 8/3, 8/9) 
extremely gravelly light clay loam, pale brown (10YR 
6/3, 5/3) moist; massive; slightly hard, friable, 
slightly sticky and slightly plastic; few fine and. very 
fine roots; common fine and very fine pores; 60 
percent pebbles and 15 percent cobbles; common 
threads and streaks of lime; violently effervescent; 
moderately alkaline; gradual wavy boundary. 

C3ca—47 to 62 inches; pale brown (10YR 6/3) 
extremely gravelly light clay loam, brown (10YR 5/3) 
moist; massive; slightly hard, friable, slightly sticky 
and slightly plastic; very few fine roots; common 
very fine pores; 60 percent pebbles and 20 percent 
cobbles that have partial coatings of lime; strongly 
effervescent; moderately alkaline. 


The mollic epipedon is 7 to 16 inches thick. 

The A11 horizon is 18 to 27 percent clay. It is 25 to 35 
percent rock fragments, of which 0 to 20 percent is 
stones, 10 to 15 percent is cobbles, and 15 to 25 
percent is pebbles. 

The A12 and C horizons are loam or clay loam and 
are 20 to 30 percent clay. They are 50 to 80 percent 
rock fragments, of which 0 to 5 percent is stones, 15 to 
25 percent is cobbles, and 35 to 60 percent is pebbles. 
They are mildly alkaline or moderately alkaline. 


Harlem series 


The Harlem series consists of deep, well drained soils 
on flood plains and low terraces. These soils formed in 
alluvium derived from mixed rock sources. Slope is 0 to 
2 percent. Elevation is 2,200 to 3,600 feet. The average 
annual precipitation is about 10 to 14 inches, the 
average annual air temperature is 42 to 45 degrees F, 
and the frost-free period is 115 to 135 days. 

These soils are fine, montmorillonitic (calcareous), 
frigid Ustic Torrifluvents. 

Typical pedon of Harlem silty clay loam, in cropland, 
about 1,320 feet south and 1,200 feet east of the 
northwest corner of sec. 20, T. 15 N., R. 24 E. 


Ap—O to 8 inches; grayish brown (10YR 5/2) silty clay 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; hard, friable, sticky and 
plastic; slightly effervescent; mildly alkaline; abrupt 
smooth boundary. 


Soil survey 


C1—8 to 17 inches; grayish brown (2.5Y 5/2) clay loam, 
dark grayish brown (2.5Y 4/2) moist; weak medium 
and thin platy structure; hard, firm, slightly sticky and 
slightly plastic; many fine and very fine roots; many 
fine and very fine pores; few threads of lime; slightly 
effervescent; mildly alkaline; clear smooth boundary. 

C2—17 to 24 inches; grayish brown (2.5Y 5/2) silt loam. 
that has strata of silty clay loam, dark grayish brown 
(2.5Y 4/2) moist; weak thin platy structure; slightly 
hard, friable, slightly sticky and slightly plastic; 
common fine and very fine roots; many fine and very 
fine pores; few threads of lime; strongly calcareous; 
moderately alkaline; clear smooth boundary. 

C3—24 to 38 inches; grayish brown (2.5Y 5/2) silty clay 
loam that has strata of silty clay, dark grayish brown 
(2.5Y 4/2) moist; common medium distinct reddish 
brown (5YR 3/3) mottles; weak thin platy structure; 
hard, firm, sticky and plastic; common fine and very 
fine roots; many fine and very fine pores; strongly 
calcareous; moderately alkaline; clear smooth 
boundary. 

C4—38 to 52 inches; grayish brown (2.5Y 5/2) silty clay 
loam that has strata of silt loam, dark grayish brown 
(2.5Y 4/2) moist; few medium distinct gray (10YR 
5/1) and yellowish brown (10YR 5/6) mottles; 
massive; hard, firm, sticky and plastic; common fine 
and very fine roots; many fine and very fine pores; 
few threads of gypsum; strongly effervescent; 
moderately alkaline; clear smooth boundary. 

C5—52 to 66 inches; grayish brown (2.5Y 5/2) silty clay 
that has strata of silty clay loam, dark grayish brown 
(2.5Y 4/2) moist; few medium distinct gray (10YR 
5/1) and yellowish brown (10YR 5/6) mottles; 
massive; hard, firm, sticky and plastic; few fine and 
very fine roots; common fine and very fine pores; 
few threads and few medium masses of gypsum; 
strongly effervescent; moderately alkaline. 


The A horizon is mildly alkaline or moderately alkaline. 

The C horizon is clay loam, silty clay loam, clay, or 
silty clay and has a few thin layers of silt loam. It 
averages 35 to 50 percent clay. 


Havre series 


The Havre series consists of deep, well drained soils 
on flood plains and low terraces. These soils formed in 
alluvium derived from mixed rock sources. Slope is 0 to 
2 percent. Elevation is 2,200 to 3,600 feet. The average 
annual precipitation is about 10 to 14 inches, the 
average annual air temperature is 42 to 45 degrees F, 
and the frost-free period is 115 to 135 days. 

These soils are fine-loamy, mixed (calcareous), frigid 
Ustic Torrifluvents. 

Typical pedon of Havre loam, in cropland, about 1,200 
feet east and 700 feet south of the northwest corner of 
sec. 26, T. 21 N., R. 18 E. 
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Ap—0 to 5 inches; grayish brown (2.5Y 5/2) loam, dark 
grayish brown (2.5Y 4/2) moist; weak fine platy 
structure parting to weak fine granular; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine and fine roots; strongly effervescent; mildly 
alkaline; clear smooth boundary. 

C1—5 to 18 inches; light brownish gray (2.5Y 6/2) loam 
that has strata of very fine sandy loam, dark grayish 
brown (2.5Y 4/2) moist; weak medium prismatic 
Structure parting to very weak medium subangular 
blocky; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine and fine roots; many 
very fine and fine pores; few threads of lime; 
strongly effervescent; moderately alkaline; gradual 
smooth boundary. 


C2—18 to 62 inches; light brownish gray (2.5Υ 6/2) loam 
that has strata of fine sandy loam, dark grayish 
brown (2.5Y 4/2) moist; yellowish brown (10YR 5/4) 
mottles below a depth of 50 inches; massive; slightly 
hard, friable, slightly sticky and slightly plastic; 
common very fine roots; many very fine and fine 
pores; few threads of lime; strongly effervescent; 
moderately alkaline. 


The A horizon is loam or silty clay loam and averages 
18 to 35 percent clay. It is mildly alkaline or moderately 
alkaline. 


The C horizon is loam or clay loam that has thin strata 
of fine sandy loam or silty clay loam. It averages 18 to 
35 percent clay. 


Hibar series 


The Hibar series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
derived dominantly from fractured hard sandstone. Slope 
is 2 to 15 percent. Elevation is 4,200 to 4,700 feet. The 
average annual precipitation is about 17 to 24 inches, 
the average annual air temperature is 40 to 43 degrees 
F, and the frost-free period is 90 to 110 days. 


These soils are fine-loamy, mixed Udic Haploborolls. 

Typical pedon of a Hibar loam in an area of Hibar- 
Castner loams, 2 to 8 percent slopes, in rangeland, 
about 2,300 feet north and 800 feet east of the 
southwest corner of sec. 12, T. 14 N., R. 18 E. 


Ap—0 to 6 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
medium and fine granular structure; slightly hard, 
very friable, slightly sticky and slightly plastic; many 
fine and very fine roots; common fine pores; 5 
percent angular sandstone pebbles; medium acid; 
abrupt smooth boundary. 


307 


B21—6 to 13 inches; brown (10YR 4/3) heavy loam, 
dark brown (10YR 3/3) moist; weak medium 
prismatic structure parting to moderate medium and 
fine subangular blocky; hard, friable, slightly sticky 
and plastic; many fine and very fine roots; many fine 
and very fine pores; few wormcasts; 5 percent 
angular sandstone pebbles; slightly acid; clear wavy 
boundary. 

B22—13 to 22 inches; brown (10YR 5/3) heavy loam, 
dark yellowish brown (10YR 4/4) moist; weak 
medium and coarse prismatic structure parting to 
weak medium and fine subangular blocky; hard, 
friable, slightly sticky and plastic; many fine and very 
fine roots; many fine and very fine pores and few 
medium pores; 5 percent angular sandstone 
pebbles; mildly alkaline; abrupt irregular boundary. 

Cca—22 to 32 inches; very pale brown (10YR 7/4) 
heavy loam, light yellowish brown (10YR 6/4) moist; 
weak coarse prismatic structure; hard, friable, 
slightly sticky and slightly plastic; common fine and 
very fine roots, mainly between peds; many fine and 
very fine pores and few medium pores; 15 percent 
angular sandstone pebbles; common medium 
masses of lime; strongly effervescent; mildly 
alkaline; diffuse wavy boundary. 

R—32 inches; very pale brown (10YR 7/4) fractured 
hard sandstone; few fine roots in fractures. 


Fractured hard sandstone is at a depth of 20 to 40 
inches. The mollic epipedon is 10 to 16 inches thick. 

The A horizon is 15 to 27 percent clay. It is 5 to 25 
percent rock fragments, of which 0 to 5 percent is flat 
angular cobbles and 5 to 20 percent is flat angular 
pebbles. It is slightly acid or medium acid. 

The B horizon is loam or clay loam and averages 22 
to 35 percent clay. It is 5 to 10 percent angular pebbles 
and is slightly acid to mildly alkaline. 

The C horizon is loam or clay loam and is 18 to 35 
percent clay. It is 5 to 30 percent rock fragments, of 
which 0 to 5 percent is angular cobbles and 5 to 25 
percent is angular pebbles. It is mildly alkaline or 
moderately alkaline. 


Hoosan series 


The Hoosan series consists of deep, well drained soils 
on terraces, fans, and foot slopes. These soils formed in 
clayey alluvium derived dominantly from shale and 
limestone. Slope is 2 to 8 percent. Elevation is 4,700 to 
5,600 feet. The average annual precipitation is about 19 
to 30 inches, the average annual air temperature is 38 to 
42 degrees F, and the frost-free period is 50 to 90 days. 

These soils are-fine, mixed Pachic Cryoborolls. 

Typical pedon of Hoosan silty clay loam, 2 to 8 
percent slopes, in cropland, about 500 feet north and 
450 feet west of the southeast corner of sec. 14, T. 13 
N., R. 18 E. 
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Ap—0 to 6 inches; very dark gray (10YR 3/1) silty clay 
loam, black (10YR 2/1) moist; moderate fine 
granular structure; hard, friable, slightly sticky and 
slightly plastic; neutral; abrupt smooth boundary. 

A12—6 to 12 inches; very dark gray (10YR 3/1) silty clay 
loam, black (10YR 2/1) moist; weak medium 
prismatic structure parting to weak medium and fine 
subangular blocky; hard, friable, slightly sticky and 
plastic; many fine and very fine roots; many fine and 
very fine pores; slightly effervescent; neutral; diffuse 
wavy boundary. 

B21—12 to 20 inches; grayish brown (2.5Y 5/2) heavy 
silty clay loam, very dark grayish brown (2.5Y 3/2) 
moist; moderate medium prismatic structure parting 
to moderate fine subangular blocky; very hard, 
friable, sticky and plastic; many fine and very fine 
pores; slightly effervescent; mildly alkaline; clear 
wavy boundary. 

B22—20 to 28 inches; grayish brown (2.5Y 5/2) heavy 
silty clay loam, dark grayish brown (2.5Y 4/2) moist; 
weak medium prismatic structure parting to 
moderate fine subangular blocky; very hard, firm, 
sticky and plastic; many fine and very fine roots; 
many fine and very fine pores; strongly effervescent, 
mildly alkaline; clear wavy boundary. 

B3ca—28 to 34 inches; grayish brown (2.5Y 5/2) silty 
clay loam, dark grayish brown (2.5Y 4/2) moist; 
moderate fine subangular blocky structure; very 
hard, friable, sticky and plastic; common fine and 
very fine roots; many fine and very fine pores; many 
fine threads of lime; violently effervescent; 
moderately alkaline; clear wavy boundary. 

Cca—34 to 60 inches; light brownish gray (2.5Y 6/2) silty 
clay loam, grayish brown (2.5Y 5/2) moist; massive; 
hard, friable, slightly sticky and plastic; very few fine 
and very fine roots; many fine and very fine pores; 
few shale particles; common fine threads of lime; 
strongly effervescent; moderately alkaline. 


The mollic epipedon is 16 to 24 inches thick. 

The A horizon is neutral or mildly alkaline. It is 0 to 5 
percent angular pebbles. 

The B and C horizons are clay loam, silty clay loam, or 
silty clay and average 35 to 50 percent clay. They are 0 
to 15 percent angular pebbles and are mildly alkaline or 
moderately alkaline. 


Hughesville series 


The Hughesville series consists of moderately deep, 
well drained soils on mountainsides and foothills. These 
soils formed in residuum and colluvium derived 
dominantly from fractured hard limestone. Slope is 2 to 
60 percent. Elevation is 4,000 to 6,500 feet. The average 
annual precipitation is about 19 to 24 inches, the 
average annual air temperature is 40 to 43 degrees F, 
and the frost-free period is 80 to 110 days. 


Soil survey 


These soils are loamy-skeletal, carbonatic Udic 
Haploborolls. 

Typical pedon of a Hughesville very flaggy clay loam in 
an area of Whitecow-Hughesville complex, 20 to 60 
percent slopes, in woodland, about 250 feet north and 
400 feet west of the southeast corner of sec. 36, T. 13 
Ν., Β. 17 E. 


O1 and O2—2 inches to 0; forest litter of undecomposed 
and decomposed needies, twigs, and cones. 

A1—0 to 2 inches; dark grayish brown (10 YR 4/2) flaggy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; soft, very friable, 
slightly sticky and slightly plastic; many fine, 
medium, and coarse roots; 15 percent angular 
cobbles and 10 percent angular pebbles; mildly 
alkaline; clear wavy boundary. 

B2—2 to 10 inches; brown (10YR 5/3) very flaggy light 
clay loam, dark brown (10YR 4/3) moist; weak fine 
subangular blocky structure parting to moderate fine 
granular; slightly hard, friable, sticky and plastic; 
many fine, medium, and coarse roots; many fine and 
medium irregular pores; 30 percent angular cobbles 
and 15 percent angular pebbles that have lime 
cutans on undersides; slightly effervescent; 
moderately alkaline; clear wavy boundary. 

B3ca—10 to 22 inches; pale brown (10YR 6/3) very 
flaggy heavy loam, dark brown (10YR 4/3) moist; 
moderate fine granular structure; soft, very friable, 
slightly sticky and slightly plastic; many fine, 
medium, and coarse roots; many fine and medium 
irregular pores; 35 percent angular cobbles and 15 
percent angular pebbles; strongly effervescent; 
moderately alkaline; gradual wavy boundary. 

C1ca—22 to 32 inches; light gray (10YR 7/2) extremely 
flaggy loam, pale brown (10YR 6/3) moist; weak fine 
granular structure; soft, very friable, slightly sticky 
and slightly plastic; many fine, medium, and coarse 
roots; many fine and medium irregular pores; 40 
percent angular cobbles and stones and 30 percent 
angular pebbles; violently effervescent; moderately 
alkaline; clear wavy boundary. 

C2ca—32 to 38 inches; white (10YR 8/2) extremely 
flaggy loam, very pale brown (10YR 7/3) moist; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; common- very fine and fine roots and 
few medium roots; many fine and medium pores; 90 
percent rock fragments, mainly angular cobbles and 
stones; violently effervescent; moderately alkaline; 
abrupt smooth boundary. 

R—38 inches; fractured hard limestone. 


Limestone is at a depth of 20 to 40 inches. 

The A horizon is loam or clay loam and is 18 to 35 
percent clay. It is 15 to 30 percent rock fragments, of 
which 0 to 5 percent is stones and 15 to 25 percent is 
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angular cobbles. The horizon is 1 inch to 3 inches thick. 
It is neutral or mildly alkaline. 

The B2 horizon is loam, clay loam, or silty clay loam 
and is 18 to 35 percent clay. It is 35 to 60 percent rock 
fragments, of which 0 to 5 percent is stones, 20 to 30 
percent is angular cobbles, and 15 to 25 percent is 
angular pebbles. It is mildly alkaline or moderately 
alkaline. 

The C horizon is loam, clay loam, or silty clay loam 
and is 18 to 35 percent clay. It is 60 to 95 percent rock 
fragments, of which 0 to 15 percent is stones, 45 to 60 
percent is cobbles, and 15 to 25 percent is pebbles. It is 
moderately alkaline or strongly alkaline. 


Judell series 


The Judell series consists of deep, well drained soils 
on fans and terraces. These soils formed in calcareous 
alluvium derived dominantly from limestone. Slope is 0 to 
8 percent. Elevation is 3,200 to 4,500 feet. The average 
annual precipitation is about 15 to 19 inches, the 
average annual air temperature is 40 to 45 degrees F, 
and the frost-free period is 110 to 125 days. 

These soils are fine-loamy, carbonatic Typic 
Calciborolls. 

Typical pedon of a Judell clay loam in an area of 
Fairfield-Judell clay loams, 2 to 8 percent slopes, in 
rangeland, about 1,800 feet west and 650 feet south of 
the northeast corner of sec. 10, T. 15 N., R. 18 E. 


A1—0 to 7 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark brown (10YR 2/2) moist; moderate 
fine granular structure; slightly hard, very friable, 
sticky and plastic; many fine and very fine roots and 
common medium and coarse roots; less than 5 
percent limestone pebbles; slightly effervescent; 
mildly alkaline; clear smooth boundary. 

B2ca—7 to 11 inches; pale brown (10YR 6/3) clay loam, 
dark brown (10YR 4/3) moist; moderate fine 
subangular blocky structure; hard, friable, sticky and 
plastic; many fine and very fine roots and common 
medium and coarse roots; many fine and very fine 
pores; less than 5 percent limestone pebbles; few 
fine irregular disseminated soft masses of lime; 
violently effervescent; moderately alkaline; clear 
wavy boundary. 

B3ca—11 to 27 inches; very pale brown (10YR 7/3) clay 
loam, dark brown (10YR 4/3) moist; moderate fine 
subangular blocky structure; very hard, friable, sticky 
and plastic; common fine and very fine roots and 
few medium and coarse roots; many fine and very 
fine pores and few medium pores; less than 5 
percent lime-coated pebbles; common fine and 
medium irregular soft masses of lime; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 
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C1ca—27 to 53 inches; very pale brown (10YR 7/3) 
loam, brown (10YR 5/3) moist; common fine and 
medium subangular blocky structure; hard, friable, 
sticky and plastic; few fine and very fine roots and 
few medium roots; many fine and very fine pores; 
less than 5 percent limestone pebbles; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

IIIC2—53 to 66 inches; pale brown (10YR 6/3) extremely 
gravelly loam, dark brown (10YR 4/3) moist; 
massive; soft, friable, sticky and plastic; few fine and 
very fine roots; common very fine and fine pores; 65 
percent rock fragments, mainly limestone pebbles; 
violently effervescent; moderately alkaline. 


The calcic horizon is at a depth of 7 to 10 inches. The 
very gravelly or extremely gravelly IIIC horizon commonly 
is at a depth of 40 to 60 inches. The mollic epipedon is 
7 to 10 inches thick. 

The A horizon is mildly alkaline or moderately alkaline. 
It is 0 to 15 percent pebbles. 

The B horizon is loam or clay loam and averages 20 
to 35 percent clay. It is O to 15 percent pebbles. 

The C horizon is loam or clay loam and averages 20 
to 35 percent clay. It is O to 15 percent pebbles. 

The ΠΙΟ horizon is loam or clay loam and is 12 to 35 
percent clay. It is 35 to 75 percent rock fragments, of 
which O to 10 percent is cobbles and 35 to 65 percent is 
pebbles. 


Judith series 


The Judith series consists of deep, well drained soils 
on terraces and fans. These soils formed in calcareous 
alluvium derived dominantly from limestone. Slope is O to 
15 percent. Elevation is 3,200 to 4,700 feet. The average 
annual precipitation is about 15 to 20 inches, the 
average annual air temperature is 40 to 45 degrees F, 
and the frost-free period is 90 to 125 days. 

These soils are fine-loamy, carbonatic Typic 
Calciborolls. 

Typical pedon of a Judith gravelly clay loam in an area 
of Judith-Windham gravelly clay loams, 0 to 2 percent 
slopes, in cropland, about 1,400 feet east and 1,230 feet 
south of the northwest corner of sec. 16, T. 14 N., R. 23 
E. 


Αρ--0 to 6 inches; dark grayish brown (10YR 4/2) 
gravelly clay loam, very dark grayish brown (10YR 
3/2) moist; weak medium subangular blocky 
structure parting to moderate fine granular; slightly 
hard, friable, sticky and plastic; many fine and very 
fine roots, common medium roots, and few coarse 
roots; many fine and very fine pores; 10 percent 
pebbles and 5 percent cobbles; slightly effervescent; 
mildly alkaline; abrupt wavy boundary. 
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B2—6 to 9 inches; brown (10YR 5/3) clay loam, very 
dark grayish brown (10YR 3/2) moist; moderate 
medium prismatic structure parting to moderate fine 
and very fine subangular blocky structure; hard, 
friable, sticky and plastic; many fine and very fine 
roots, common medium roots, and few coarse roots; 
many fine and very fine pores and few medium 
pores; 5 percent pebbles that have undercoating of 
lime; slightly effervescent; mildly alkaline; clear wavy 
boundary. 

B31ca—9 to 17 inches; very pale brown (10YR 7/3) clay 
loam, brown (10YR 5/3) moist; moderate fine and 
very fine subangular blocky structure; hard, very 
friable, sticky and plastic; many fine and very fine 
roots, common medium roots, and few coarse roots; 
many fine and very fine pores and few medium 
pores; 5 percent pebbles; common fine and medium 
distinct masses of lime; violently effervescent; 
moderately alkaline; gradual wavy boundary. 

B32ca—17 to 24 inches; white (10YR 8/2) clay loam, 
pale brown (10YR 6/3) moist; weak fine subangular 
blocky structure; hard, very friable, sticky and 
plastic; common medium, fine, and very fine roots 
and few coarse roots; many fine and very fine pores; 
5 percent pebbles; disseminated lime and many fine 
and medium distinct masses of lime; violently 
effervescent; moderately alkaline; clear wavy 
boundary. 

llC1ca—24 to 46 inches; very pale brown (10YR 7/3) 
extremely gravelly loam, yellowish brown (10YR 5/4) 
moist; massive; hard, very friable, slightly sticky and 
slightly plastic; common medium, fine, and very fine 
roots; many fine and very fine pores; 50 percent 
pebbles and 10 percent cobbles; disseminated lime 
and lime coatings on pebbles; violently effervescent; 
moderately alkaline; gradual wavy boundary. 

IIC2ca—46 to 66 inches; very pale brown (10YR 7/4) 
extremely gravelly sandy clay loam; light yellowish 
brown (10YR 6/4) moist; massive; slightly hard, very 
friable, slightly sticky and slightly plastic; few 
medium, fine, and very fine roots; many fine and 
very fine pores; 55 percent pebbles and 15 percent 
cobbles; disseminated lime; rock fragments that 
have partial coatings of lime; violently effervescent; 
moderately alkaline. 


The very gravelly or extremely gravelly IIC horizon is at 
a depth of 24 to 40 inches. The mollic epipedon is 7 to 
10 inches thick. 

The A horizon is loam or clay loam and is 20 to 35 
percent clay. It is 5 to 35 percent rock fragments, of 
which 0 to 15 percent is cobbles and 5 to 25 percent is 
pebbles. It is mildly alkaline or moderately alkaline. 

The B horizon is loam or clay loam and is 20 to 35 
percent clay. It is 5 to 35 percent rock fragments, of 
which 0 to 10 percent is cobbles and 5 to 25 percent is 
pebbles. 


Soil survey 


The IIC horizon is loam, clay loam, or sandy clay loam 
and is 20 to 35 percent clay. It is 35 to 80 percent rock 
fragments, of which 10 to 20 percent is cobbles and 25 
to 60 percent is pebbles. 


Julin series 


The Julin series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
derived dominantly from consolidated shale. Slope is 2 
to 25 percent. Elevation is 2,200 to 3,800 feet. The 
average annual precipitation is about 10 to 15 inches, 
the average annual air temperature is 42 to 45 degrees 
F, and the frost-free period is 115 to 135 days. 

These soils are fine, montmorillonitic, acid, frigid Ustic 
Torriorthents. 

Typical pedon of a Julin silty clay in an area of Teigen- 
Julin complex, 2 to 25 percent slopes, in rangeland, 
about 1,320 feet north and 2,000 feet west of the 
southeast corner of sec. 30, T. 16 N., R. 22 E. 


A11—0 to 2 inches; gray (10YR 5/1) silty clay, very dark 
gray (10YR 3/1) moist; moderate very fine granular 
structure; soft, very friable, sticky and very plastic; 
many medium, fine, and very fine roots; very 
strongly acid; clear wavy boundary. 

A12—2 to 7 inches; gray (10YR 5/1) silty clay, very dark 
gray (10YR 3/1) moist; moderate very fine and fine 
granular structure; soft, friable, sticky and very 
plastic; many very fine, fine, and medium roots; 
many very fine pores; few fine shale chips; very 
strongly acid; clear wavy boundary. 

C1—7 to 25 inches; gray (10YR 6/1) silty clay, very dark 
gray (10YR 3/1) moist; moderate fine granular 
structure parting to strong fine platy; soft, friable, 
sticky and very plastic; many very fine, fine, and 
medium roots; 50 percent weathered shale chips; 
extremely acid; clear wavy boundary. 

C2—25 to 30 inches; gray (5Υ 5/1) silty clay, very dark 
gray (5Y 3/1) moist; very hard, very firm, sticky and 
plastic; common very fine and fine roots and few 
medium and coarse roots; partly weathered shale 
fragments; extremely acid; clear wavy boundary. 

C3r—30 to 60 inches; gray (5Υ 5/1) consolidated shale. 


Shale is at a depth of 20 to 40 inches. 

The A horizon is silty clay or clay and averages 40 to 
55 percent clay. It is extremely acid to strongly acid. 

The C horizon is silty clay or clay and averages 40 to 
55 percent clay. It is 50 to 85 percent shale fragments 
and is extremely acid to strongly acid. 


Kildor series 


The Kildor series consists of moderately deep, well 
drained soils on uplands. These soils formed in alluvium 
and residuum derived dominantly from semiconsolidated 
shale. Slope is 2 to 45 percent. Elevation is 4,600 to 
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6,000 feet. The average annual precipitation is about 20 
to 30 inches, the average annual air temperature is 38 to 
42 degrees F, and the frost-free period is 50 to 90 days. 

These soils are fine, montmorillonitic Typic 
Cryoborolls. 

Typical pedon of a Kildor clay loam in an area of 
Kildor-Skaggs-Hanson complex, 15 to 45 percent slopes, 
in rangeland, about 1,320 feet east and 1,320 feet south 
of the northwest corner of sec. 20, T. 12 N., R. 22 E. 


A11—0 to 2 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
very fine granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; many fine and very 
fine roots; many fine and very fine pores; 5 percent 
rock fragments; neutral; clear smooth boundary. 

A12—2 to 5 inches; dark grayish brown (10YR 4/2) 
heavy clay loam, very dark grayish brown (10YR 
3/2) moist; strong fine subangular blocky structure; 
hard, firm, sticky and plastic; many fine and very fine 
roots; many fine and very fine pores; 5 percent rock 
fragments; slightly effervescent; neutral; clear wavy 
boundary. 

B21—5 to 13 inches; light olive gray (5Y 6/2) light clay, 
olive gray (5Y 4/2) moist; strong medium prismatic 
structure parting to strong fine and medium 
subangular blocky; hard, firm, very sticky and plastic; 
many fine and very fine roots; many fine and very 
fine pores; slightly effervescent; moderately alkaline; 
gradual wavy boundary. 

B22ca—13 to 22 inches; pale olive (5Υ 6/3) silty clay, 
olive (5Y 4/3) moist; strong medium and coarse 
prismatic structure parting to strong medium and 
fine subangular blocky; very hard, firm, very sticky 
and plastic; common fine and very fine roots; many 
fine and very fine pores; common fine masses of 
lime; strongly effervescent; moderately alkaline; 
gradual wavy boundary. 

B23ca—22 to 30 inches; light olive gray (5Y 6/2) silty 
clay, olive gray (5Υ 4/2) moist; strong medium and 
coarse prismatic structure parting to strong medium 
blocky; few fine and very fine roots; common fine 
and very fine pores; strongly effervescent; 
moderately alkaline; diffuse wavy boundary. 

B3ca—30 to 37 inches; pale olive (5Y 6/3) silty clay, 
olive (5Y 5/3) moist; few fine and medium distinct 
olive yellow mottles (5Y 6/8) moist; moderate 
coarse prismatic structure parting to moderate 
medium subangular blocky; very hard, firm, very 
Sticky and very plastic; few fine and very fine roots; 
common fine and very fine pores; common fine and 
medium masses of lime; strongly effervescent; 
moderately alkaline; diffuse wavy boundary. 

Cr—37 to 60 inches; pale olive and olive (5Υ 6/3, 5/3) 
massive clay shale beds; few fine and very fine 
roots and pores; strongly effervescent; moderately 
alkaline. 
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Clay shale beds are at a depth of 20 to 40 inches. 

The Α horizon, where mixed, is 27 to 40 percent clay. 
It is 5 to 15 percent rock fragments, of which Ὁ to 5 
percent is stones, 0 to 10 percent is cobbles, and 5 to 
10 percent is pebbles. It is neutral or mildly alkaline. 

The B and C horizons are clay loam, silty clay loam, or 
silty clay and average 35 to 50 percent clay. They have 
a trace of pebbles and 0 to 10 percent angular cobbles. 
They are mildly alkaline or moderately alkaline. 


Klayent series 


The Klayent series consists of deep, somewhat poorly 
drained soils on flood plains. These soils formed in 
clayey alluvium derived from mixed rock sources. Slope 
is O to 2 percent. Elevation is 2,400 to 3,500 feet. The 
average annual precipitation is about 10 to 14 inches, 
the average annual air temperature is 42 to 45 degrees 
F, and the frost-free period is 115 to 135 days. 

These soils are fine, mixed (calcareous), frigid 
Fluvaquentic Haplaquolls. 

Typical pedon of Klayent clay loam, 0 to 2 percent 
slopes, in cropland, about 2,200 feet west and 1,900 feet 
south of the northeast corner of sec. 10, T. 18 N., R. 22 
E. 


Ap—0 to 5 inches; very dark grayish brown (10YR 3/2) 
heavy lay loam, dark grayish brown (10YR 4/2) dry; 
weak medium and fine platy structure; hard, friable, 
sticky and plastic; many fine, very fine, and medium 
roots and few coarse roots; slightly effervescent; 
moderately alkaline; abrupt wavy boundary. 


B2—5 to 14 inches; very dark gray (10YR 3/1) light clay, 
dark gray (10YR 4/1) dry; moderate coarse 
prismatic structure parting to moderate fine and 
medium subangular blocky; hard, friable, sticky and 
plastic; many fine and very fine pores and common 
medium pores; less than 1 percent rock fragments 
of pebble size; few fine masses of salt; slightly 
effervescent; moderately alkaline; clear irregular 
boundary. 


B3cacs—14 to 23 inches; grayish brown (2.5Y 5/2) and 
dark grayish brown (2.5Y 4/2) light clay with very 
dark gray (10YR 3/1) organic coatings on peds, light 
grayish brown (2.5Y 6/2) and grayish brown (2.5Y 
5/2) dry; few fine distinct very pale brown (10YR 
7/4) mottles; weak coarse prismatic structure 
parting to weak medium and fine subangular blocky; 
very hard, friable, sticky and plastic; many fine and 
very fine roots and few medium roots; many fine and 
very fine pores and common medium pores; many 
fine, medium, and coarse distinct masses of lime 
and other salts; strongly effervescent; strongly 
alkaline; clear wavy boundary. 
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C1gsa—23 to 30 inches; gray (5Y 5/1) clay, light gray 
(5Y 6/1) dry; common fine distinct very pale brown 
(10YR 7/4) mottles; weak coarse prismatic structure 
parting to weak medium subangular blocky; very 
hard, firm, very sticky and plastic; common fine and 
very fine roots and few medium roots; many fine and 
very fine pores and common medium pores; many 
medium and coarse distinct masses of salts; slightly 
effervescent; strongly alkaline; clear wavy boundary. 

C2gsa—30 to 42 inches; gray (5Y 5/1) clay loam that 
has thin strata of light clay, light gray (SY 6/1) dry; 
many fine and medium distinct brownish yellow 
(40ΥΒ 6/8) mottles; massive; extremely hard, firm, 
sticky and plastic; few fine and very fine roots; 
common fine and very fine pores; many fine, 
medium, and coarse distinct masses of salts; 
strongly effervescent; strongly alkaline; gradual wavy 
boundary. 

C3g—42 to 66 inches; greenish gray (SGY 6/1) sandy 
clay loam that has thin strata of loam and sandy 
clay, greenish gray (5GY 6/1) dry; many medium 
and coarse distinct brownish yellow (10YR 6/8) and 
reddish brown (2.5Y 4/4) mottles; massive; 
extremely hard, firm, sticky and plastic; few very fine 
roots; few fine and very fine pores; common fine 
and medium and few coarse masses of salts; 
strongly effervescent; strongly alkaline. 


The mollic epipedon is 10 to 16 inches thick. The ca 
horizon is at a depth of 12 to 20 inches. 

The A horizon is clay loam or silty clay and averages 
27 to 50 percent clay. It is neutral to moderately alkaline. 

The B horizon is clay loam, silty clay loam, or clay and 
averages 35 to 50 percent clay. It is 0 to 5 percent 
pebbles. 

The C horizon, to a depth of about 40 inches, is clay 
loam, silty clay loam, or clay and averages 30 to 45 
percent clay. It is 0 to 15 percent pebbles. It is 
moderately alkaline or strongly alkaline. 


Kobar series 


The Kobar series consists of deep, well drained soils 
on terraces and fans. These soils formed in clayey 
alluvium. Slope is 0 to 25 percent. Elevation is 2,200 to 
3,600 feet. The average annual precipitation is about 10 
to 14 inches, the average annual air temperature is 42 to 
45 degrees F, and the frost-free period is 115 to 135 
days. 

These soils are fine, montmorillonitic Borollic 
Camborthids. 

Typical pedon of Kobar silty clay loam, 2 to 8 percent 
slopes, in rangeland, about 800 feet east and 1,350 feet 
north of the southwest corner of sec. 9, T. 18 N, R. 26 
E. 


Soil survey 


Ap—0 to 7 inches; grayish brown (2.5Y 5/2) silty clay 
loam, dark grayish brown (2.5Y 4/2) moist; 
moderate very fine granular structure in upper 3 
inches grading to weak medium and fine subangular 
blocky in lower part; hard, very friable, sticky and 
plastic; many fine and very fine roots and pores; 
slightly effervescent; neutral; abrupt wavy boundary. 

B2—7 to 15 inches; light brownish gray (2.5Y 6/2) heavy 
silty clay loam, dark grayish brown (2.5Y 4/2) moist; 
moderate medium prismatic structure parting to 
moderate medium and fine angular blocky; very 
hard, friable, sticky and plastic; many fine and very 
fine roots and pores; strongly effervescent; 
moderately alkaline; gradual wavy boundary. 

B3ca—15 to 20 inches; light brownish gray (2.5Y 6/2) 
heavy silty clay loam, dark grayish brown (2.5Y 4/2) 
moist; moderate medium prismatic structure parting 
to weak medium and coarse subangular blocky; 
extremely hard, firm, sticky and plastic; common fine 
and very fine roots; many fine and very fine pores; 
few fine faint masses of lime; strongly effervescent; 
strongly alkaline; gradual wavy boundary. 

C1ca—20 to 31 inches; light brownish gray (2.5Y 6/9) 
heavy clay loam, dark grayish brown (2.5Y 4/2) 
moist; weak medium and coarse angular blocky 
structure; extremely hard, friable, sticky and plastic; 
common fine and very fine roots; many fine and very 
fine pores; few fine faint masses of lime; strongly 
effervescent; strongly alkaline; gradual wavy 
boundary. 

C2cacs—31 to 60 inches; light brownish gray (2.5Y 6/2) 
heavy clay loam, dark grayish brown (2.5Y 4/2) 
moist; massive; hard, friable, sticky and plastic; few 
fine and very fine roots; many very fine pores; 
common fine distinct masses and threads of salt 
and lime; strongly effervescent; strongly alkaline. 


The A horizon is 0 to 5 percent pebbles. It is neutral or 
mildly alkaline. 

The B horizon is 0 to 5 percent pebbles. It is mildly 
alkaline to strongly alkaline. 

The C horizon is clay loam, silty clay loam, or clay and 
averages 35 to 45 percent clay. It is 0 to 5 percent 
pebbles and is moderately alkaline or strongly alkaline. 


Korchea series 


The Korchea series consists of deep, well drained 
soils on low terraces and flood plains. These soils 
formed in alluvium derived from mixed rock sources. 
Slope is 0 to 2 percent. Elevation is 3,400 to 4,500 feet. 
The average annual precipitation is about 15 to 19 
inches, the average annual air temperature is 40 to 45 
degrees F, and the frost-free period is 105 to 125 days. 

These soils are fine-loamy, mixed (calcareous), frigid 
Mollic Ustifluvents. 
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Typical pedon of Korchea loam, in cropland, about 
2,220 feet east and 1,540 feet south of the northwest 
corner of sec. 5, T. 19 N., R. 16 E. 


Ap—O to 7 inches; dark grayish brown (2.5Y 4/2) loam, 
very dark grayish brown (2.5Y 3/2) moist; weak fine 
platy structure parting to weak fine granular; slightly 
hard, friable, slightly sticky and slightly plastic; 
slightly effervescent; mildly alkaline; abrupt smooth 
boundary. 

C1—7 to 24 inches; grayish brown (2.5Y 5/2) loam that 
has strata of silt loam and fine sandy loam, dark 
grayish brown (2.5Y 4/2) moist; massive; hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine pores; few fine threads 
and specks of lime; strongly effervescent: 
moderately alkaline; clear smooth boundary. 


C2—24 to 54 inches; grayish brown (2.5Y 5/2) loam that 
has thin strata of silt loam and very fine sandy loam, 
dark grayish brown (2.5Y 4/2) moist; massive; 
friable, slightly sticky and slightly plastic; common 
very fine roots; many very fine pores; few fine lime 
nodules; strongly effervescent; moderately alkaline; 
clear smooth boundary. 


- C3—54 to 66 inches; grayish brown (2.5Y 6/2) loam that 
has strata of silt loam, dark grayish brown (2.5Y 
4/2) moist; common distinct mottles, yellowish 
brown (10YR 5/8) moist; massive; friable, slightly 
sticky and slightly plastic; few very fine roots; many 
very fine pores; strongly effervescent; moderately 
alkaline. 


In some pedons very gravelly or extremely gravelly 
material is at a depth of 40 to 60 inches. 

The A horizon is mildly alkaline or moderately alkaline. 

The C horizon is loam or clay loam and has strata of 
silt loam, sandy loam, or silty clay loam. It averages 18 
to 30 percent clay. It is mildly alkaline or moderately 
alkaline. 


Labre series 


The Labre series consists of deep, well drained soils 
on fans and foot slopes. These soils formed in alluvium. 


Slope is 2 to 15 percent. Elevation is 3,300 to 4,000 feet. 


The average annual precipitation is about 15 to 19 
inches, the average annual air temperature is 40 to 45 
degrees F, and the frost-free period is 105 to 125 days. 

These soils are loamy-skeletal, mixed Typic 
Haploborolls. 

Typical pedon of a Labre gravelly loam in an area of 
Shambo-Labre complex, 2 to 8 percent slopes, in 
rangeland, about 2,100 feet east and 2,000 feet south of 
the northwest corner of sec. 6, T. 14 Ν., Η. 23 Ε. 
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A1—0 to 5 inches; dark grayish brown (10YR 4/2) 
gravelly loam, very dark grayish brown (10YR 3/2) 
moist; moderate fine granular structure; soft, very 
friable, nonsticky and slightly plastic; many fine and 
very fine roots; 15 percent angular pebbles and 5 
percent angular cobbles; mildly alkaline; clear 
smooth boundary. 

B2—5 to 11 inches; grayish brown (10YR 5/2) gravelly 
heavy loam, very dark grayish brown (10YR 3/2) 
moist; weak medium prismatic structure parting to 
moderate fine and very fine subangular blocky; hard, 
friable, slightly sticky and slightly plastic; many fine 
and very fine roots; many fine and very fine pores; 
20 percent angular pebbles; slightly effervescent; 
moderately alkaline; abrupt smooth boundary. 

C1ca—11 to 16 inches; grayish brown (10YR 5/2) 
extremely gravelly loam, dark grayish brown (10YR 
4/2) moist; massive; soft, very friable, slightly sticky 
and slightly plastic; many fine and very fine roots; 60 
percent angular pebbles that have undercoats of 
lime; strongly effervescent; moderately alkaline; 
clear wavy boundary. 

C2—16 to 28 inches; grayish brown (2.5Y 5/2) extremely 
gravelly loam, dark grayish brown (2.5Y 4/2) moist; 
massive; soft, very friable, nonsticky and nonplastic; 
many fine and very fine roots; 70 percent angular 
pebbles; slightly effervescent; mildly alkaline; abrupt 
smooth boundary. 

IIBb—28 to 35 inches; brown (10YR 4/3) clay loam, dark 
brown (10YR 3/3) moist; moderate fine subangular 
blocky structure; hard, friable, sticky and plastic; 
common fine and very fine roots; many fine and very 
fine pores; few threads of segregated lime; 10 
percent angular pebbles; slightly effervescent; mildly 
alkaline; abrupt smooth boundary. 

lllC3ca—35 to 60 inches; grayish brown (2.5Y 5/2) 
extremely gravelly loam, dark grayish brown (2.5Y 
4/2) moist; massive; soft, very friable, nonsticky and 
nonplastic; few fine and very fine roots; 60 percent 
angular pebbles; strongly effervescent; mildly 
alkaline. 


The profile is 10 to 27 percent clay. The mollic 
epipedon is 7 to 15 inches thick. 

The A horizon is 15 to 20 percent rock fragments, of 
which 0 to 5 percent is cobbles and 10 to 15 percent is 
pebbles. 

The B horizon is 10 to 25 percent rock fragments, of 
which 0 to 10 percent is cobbles and 10 to 15 percent is 
pebbles. It is mildly alkaline or moderately alkaline. 

The C horizon is 60 to 70 percent pebbles. It is mildly 
alkaline or moderately alkaline. 


Lawther series 


The Lawther series consists of deep, well drained soils 
on terraces, fans, and foot slopes. These soils formed in 
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clayey alluvium derived dominantly from shale. Slope is 0 
to 8 percent. Elevation is 3,200 to 4,200 feet. The 
average annual precipitation is about 15 to 17 inches, 
the average annual air temperature is 38 to 44 degrees 
F, and the frost-free period is 110 to 125 days. 

These soils are fine, montmorillonitic Vertic 
Haploborolls. 

Typical pedon of Lawther silty clay, 2 to 4 percent 
slopes, in cropland, about 1,400 feet north and 250 feet 
west of the southeast corner of sec. 36, T. 19 N., R. 13 
E. 


Ap—O to 6 inches; grayish brown (2.5Y 5/2) silty clay, 
‘very dark grayish brown (2.5Y 3/2) moist; moderate 
medium granular structure; hard, firm, sticky and 
very plastic; slightly effervescent; moderately 
alkaline; clear smooth boundary. 

B2—6 to 14 inches; light grayish brown (2.5Y 6/2) silty 
clay, dark grayish brown (2.5Y 4/2) moist; moderate 
coarse prismatic structure; extremely hard, firm, 
sticky and very plastic; common fine and very fine 
roots; many fine and very fine pores; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

B3ca—14 to 20 inches; light grayish brown (2.5Y 6/2) 
silty clay, dark grayish brown (2.5Y 4/2) moist; 
moderate medium prismatic structure parting to 
moderate medium and coarse blocky; extremely 
hard, very firm, sticky and very plastic; common fine 
and very fine roots; many fine and very fine pores; 
few small masses of lime; strongly effervescent; 
moderately alkaline; gradual wavy boundary. 

C1—20 to 41 inches; light grayish brown (2.5Y 6/2) clay, 
dark grayish brown (2.5Y 4/2) moist; massive; 
extremely hard, very firm, sticky and very plastic; 
common fine and very fine roots; many fine and very 
fine pores; distinct slickensides and wedge-shaped 
aggregates; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

C2—44 to 64 inches; light grayish brown (2.5Y 6/2) clay, 
dark grayish brown (2.5Y 4/2) moist; massive; 
extremely hard, very firm, sticky and very plastic; 
few very fine roots; many very fine pores; common 
streaks and films of gypsum crystals; slightly 
effervescent; moderately alkaline. 


The profile is silty clay or clay and averages 40 to 55 
percent clay. It is mildly alkaline or moderately alkaline. 


Libeg series 


The Libeg series consists of deep, well drained soils 
on mountainsides. These soils formed in colluvium and 
alluvium derived dominantly from sandstone and igneous 
rock. Slope is 15 to 70 percent. Elevation is 4,800 to 
6,500 feet. The average annual precipitation is about 18 
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to 30 inches, the average annual air temperature is 38 to 
42 degrees F, and the frost-free period is 60 to 90 days. 

These soils are loamy-skeletal, mixed Argic 
Cryoborolls. 

Typical pedon of Libeg flaggy loam, 15 to 45 percent 
slopes, in rangeland, about 950 feet west and 2,380 feet 
north of the southeast corner of sec. 30, T. 17 N., R. 20 
E. 


A11—0 to 5 inches; dark brown (10YR 4/3) flaggy loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
fine granular structure; soft, very friable, slightly 
sticky and slightly plastic; many fine and very fine 
roots and few medium roots; 30 percent rock 
fragments; neutral; clear wavy boundary. 

A12—5 to 11 inches; brown (10 YR 5/3) very flaggy 
loam, dark brown (10YR 3/3) moist; moderate fine 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; many fine 
and very fine roots and few medium roots; many fine 
and very fine pores; 45 percent rock fragments; 
slightly acid; gradual wavy boundary. 

B21t—11 to 17 inches; pale brown (10YR 6/3) extremely 
flaggy light clay loam, brown (10YR 4/3) moist; 
moderate fine subangular blocky structure; slightly 
hard, very friable, sticky and plastic; many fine and 
very fine roots and few medium roots; many fine and 
very fine pores; thin clay films on faces of peds; 65 
percent rock fragments; slightly acid; gradual 
irregular boundary. 

B22t—17 to 40 inches; yellowish brown (10YR 5/4) 
extremely flaggy light clay loam, dark yellowish 
brown (10YR 4/4) moist; moderate fine and very 
fine subangular blocky structure; slightly hard, 
friable, sticky and plastic; common fine and very fine 
roots; many fine and very fine pores; thin clay films 
on faces of peds; 75 percent rock fragments; slightly 
acid; gradual irregular boundary. 

B3—40 to 60 inches; light yellowish brown (10YR 6/4) 
extremely flaggy light clay loam, dark yellowish 
brown (10YR 4/4) moist; moderate fine subangular 
blocky structure; slightly hard, friable, sticky and 
plastic; few fine and very fine roots; many fine and 
very fine pores; 85 percent rock fragments; medium 
acid. 


The mollic epipedon is 8 to 14 inches thick. 

The Α horizon is 10 to 27 percent clay. It is 15 to 35 
percent rock fragments, of which 0 to 5 percent is 
stones, 10 to 25 percent is angular cobbles, and 5 to 10 
percent is angular pebbles. It is slightly acid or neutral. 

The B horizon is loam or light clay loam and is 20 to 
35 percent clay. It is 35 to 80 percent rock fragments, of 
which 5 to 15 percent is stones, 25 to 50 percent is 
angular cobbles, and 10 to 25 percent is angular 


- pebbles. 
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Linnet series 


The Linnet series consists of deep, well drained soils 
on fans and terraces. These soils formed in alluvium 
derived from mixed rock sources. Slope is 0 to 8 
percent. Elevation is 2,300 to 3,800 feet. The average 
annual precipitation is about 10 to 14 inches, the 
average annual air temperature is 42 to 45 degrees F, 
and the frost-free period is 115 to 135 days. 

These soils are fine, montmorillonitic Ustertic 
Argiborolls. 

Typical pedon of Linnet clay loam, 0 to 2 percent 
slopes, in cropland, about 1,320 feet north and 1,320 
feet east of the southwest corner of sec. 23, T. 21 N., R. 
18 E. 


Ap—0 to 7 inches; grayish brown (2.5Y 5/2) clay loam, 
very dark grayish brown (2.5Y 3/2) moist; moderate 
fine granular structure; slightly hard, friable, sticky 
and plastic; common unstained sand grains; neutral; 
abrupt smooth boundary. 

B2t—7 to 16 inches; grayish brown (2.5Y 5/2) silty clay, 
very dark grayish brown (2.5Y 3/2) moist; strong 
medium prismatic structure parting to moderate 
medium and subangular blocky; very hard, firm, 
sticky and plastic; many very fine roots; many very 
fine pores; thin continuous clay films on faces of 
peds; neutral; clear irregular boundary. 

B3ca—16 to 25 inches; grayish brown (2.5Y 5/2) silty 
clay, dark grayish brown (2.5Y 4/2) moist; weak 
medium and coarse subangular blocky structure; 
hard, friable, slightly sticky and plastic; common very 
fine roots; many very fine pores; common fine 
masses οἱ lime; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

C1ca—25 to 45 inches; light gray (2.5Y 7/2) silty clay 
loam, light brownish gray (2.5Y 6/2) moist; weak 
medium subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; few fine and very 
fine roots; many fine and very fine pores; 
disseminated lime; violently effervescent; moderately 
alkaline; gradual wavy boundary. 

C2ca—45 to 60 inches; light brownish gray (2.5Y 6/2) 
silty clay loam, grayish brown (2.5Y 5/2) moist; 
moderate fine subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; many 
films of lime; violently effervescent; moderately 
alkaline. 


The A horizon is neutral or mildly alkaline. It is 0 to 10 
percent pebbles. 

The B2t horizon is clay or silty clay and averages 45 
to 60 percent clay. It is 0 to 10 percent pebbles. 

The B3 and C horizons are clay loam, silty clay loam, 
or silty clay and average 35 to 45 percent clay. They are 
0 to 15 percent pebbles. 
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In some pedons a IIC horizon is below a depth of 40 
inches. It is sandy loam or loam and is 10 to 27 percent 
clay. It is 25 to 65 percent pebbles. 


Linwell series 


The Linwell series consists of deep, well drained soils 
on terraces, fans, and foot slopes. These soils formed in 
alluvium derived from mixed rock sources. Slope is 0 to 
15 percent. Elevation is 2,700 to 4,700 feet. The average 
annual precipitation is about 15 to 19 inches, the 
average annual air temperature is 40 to 45 degrees F, 
and the frost-free period is 110 to 125 days. 

These soils are fine, montmorilionitic Typic 
Haploborolls. 

Typical pedon of Linwell silty clay loam, 0 to 2 percent 
slopes, in cropland, about 600 feet west and 60 feet 
south of the northeast corner of sec. 15, T. 18 N., R. 15 
E. 


Αρ---0 to 6 inches; grayish brown (2.5Y 5/2) heavy silty 
clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate fine granular structure in upper 1 
inch parting to moderate fine and very fine 
subangular blocky in lower 5 inches; hard, friable, 
sticky and plastic; many fine and very fine roots and 
few medium roots; many fine and very fine pores; : 
slightly effervescent; mildly alkaline; clear wavy 
boundary. 

B21—6 to 11 inches; grayish brown (2.5Y 5/2) heavy 
silty clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium prismatic structure parting 
to moderate medium and fine subangular blocky; 
hard, friable, sticky and plastic; many fine and very 
fine roots and few medium and coarse roots; many 
fine and very fine pores and few medium pores; few 
wormcasts; slightly effervescent; mildly alkaline; 
clear wavy boundary. 

B22—11 to 15 inches; grayish brown (2.5Y 5/2) heavy 
silty clay loam, dark grayish brown (2.5Y 4/2) moist; 
moderate medium prismatic structure parting to 
moderate fine subangular blocky; hard, friable, sticky 
and plastic; many fine and very fine roots and few 
medium and coarse roots; many fine and very fine 
pores and few medium pores; few wormcasts; 
common fine masses of lime; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

B3ca—15 to 28 inches; light brownish gray (2.5Y 6/2) 
heavy silty clay loam, dark grayish brown (2.5Y 4/2) 
moist; moderate medium prismatic structure parting 
to moderate medium and fine subangular blocky; . 
hard, friable, sticky and plastic; common fine and 
very fine roots and few medium and coarse roots; 
many fine and very fine pores and few medium and 
coarse pores; few wormcasts; few medium masses 
of lime; strongly effervescent; moderately alkaline; 
gradual wavy boundary. 
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C1ca—28 to 38 inches; light brownish gray (2.5Y 6/2) 
heavy silty clay loam, dark grayish brown (2.5Y 4/2) 
moist; very hard, friable, sticky and plastic; moderate 
fine and very fine roots and few medium and coarse 
roots; many fine and very fine pores and few 
medium and coarse pores; few wormcasts; common 
medium masses of lime; strongly effervescent; 
moderately alkaline; diffuse wavy boundary. 

C2—38 to 66 inches; light brownish gray (2.5Y 6/2) 
heavy silty clay loam, dark grayish brown (2.5Y 4/2) 
moist; few distinct yellowish brown (10YR 5/6) 
mottles; massive; very hard, friable, sticky and 
plastic; few fine and very fine roots; many fine and 
very fine pores and few medium pores; few fine 
masses and seams of lime; strongly effervescent; 
moderately alkaline. 


The mollic epipedon is 7-to 15 inches thick. Depth to 
the strongly calcareous horizon is 12 to 20 inches. Some 
pedons have an accumulation of gypsum below a depth 
of 24 inches. 

The A horizon is clay loam or silty clay loam and 
averages 30 to 40 percent clay. It is neutral or mildly 
alkaline. 

The Β horizon is silty clay loam or silty clay and 
averages 35 to 45 percent clay. It is mildly alkaline or 
moderately alkaline. f 

The C horizon is clay loam, silty clay loam, or silty clay 
and averages 35 to 45 percent clay. It is 0 to 15 percent 
angular pebbles. 


Lipke series 


The Lipke series consists of deep, well drained soils 
on uplands and foot slopes. These soils formed in 
alluvium and residuum derived dominantly from shale. 
Slope is 15 to 60 percent. Elevation is 4,200 to 5,300 
feet. The average annual precipitation is about 19 to 24 
inches, the average annual air temperature is 40 to 43 
degrees F, and the frost-free period is 80 to 110 days. 

These soils are fine, montmorillonitic Udic 
Haploborolls. 

Typical pedon of a Lipke clay loam in an area of 
Mocmont-Lipke association, steep, in woodland, about 
1,580 feet south and 1,650 feet west of the northeast 
corner of sec. 13, T. 14 N., R. 18 E. 


O1—2 inches to 0; pine cones, needles, twigs, and 
humus. 

A11—0 to 1 inch; dark grayish brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; moderate fine 
and very fine granular structure; slightly hard, very 
friable, slightly sticky and very plastic; many fine and 
very fine roots; medium acid; abrupt wavy boundary. 


Soil survey 


A12—1 inch to 4 inches; dark grayish brown (10YR 4/2) 
clay loam, very dark brown (10YR 2/2) moist; 
moderate medium and fine granular structure; hard, 
friable, sticky and plastic; many fine and very fine 
roots and common medium and coarse roots; many 
fine and very fine pores; medium acid; clear wavy 
boundary. 

A13—4 to 12 inches; grayish brown (10YR 5/2) heavy 
clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate fine and very fine subangular 
blocky structure; very hard, friable, sticky and 
plastic; many fine and very fine roots and common 
medium and coarse roots; many fine and very fine 
pores; medium acid; clear wavy boundary. 

B21—12 to 20 inches; light brownish gray (10YR 6/2) 
clay, dark grayish brown (10YR 4/2) moist; 
moderate fine and very fine angular blocky structure; 
very hard, firm, sticky and plastic; common very fine, 
fine, medium, and coarse roots; many fine and very 
fine pores; medium acid; clear wavy boundary. 

B22—20 to 25 inches; brown (10YR 5/3) clay, dark 
brown (10YR 4/3) moist; strong fine angular blocky 
structure; extremely hard, firm, sticky and very 
plastic; common very fine, fine, and medium roots; 
many fine and very fine pores; few slickensides; 
medium acid; clear wavy boundary. 

B3—25 to 42 inches; pale brown (10YR 6/3) clay, brown 
(10YR 5/3) moist; weak medium and fine 
subangular blocky structure; extremely hard, very 
firm, sticky and very plastic; few very fine, fine, and 
medium roots; many fine and very fine pores; 
neutral; diffuse boundary. 

C—42 to 60 inches; light yellowish brown and gray 
(10YR 6/4 and 5Y 6/1) clay, yellowish brown and 
gray (10YR 4/4 and 5Y 5/1) moist; massive; 
extremely hard, extremely firm, sticky and very 
plastic; few very fine roots; few fine and common 
very fine pores; 5 percent shaly clay fragments; 
common fine masses of lime; strongly effervescent; 
mildly alkaline. 


The mollic epipedon is 7 to 15 inches thick. 

The A horizon is loam or clay loam and averages 18 
to 40 percent clay. It is medium acid or slightly acid. 

The B horizon is clay or silty clay and averages 45 to 
60 percent clay. It is medium acid to neutral. 


Little Horn series 


The Little Horn series consists of moderately deep, 
well drained soils on uplands. These soils formed in 
residuum derived dominantly from fractured hard 
limestone. Slope is 2 to 15 percent. Elevation is 4,600 to 
6,500 feet. The average annual precipitation is about 19 
to 30 inches, the average annual air temperature is 38 to 
42 degrees F, and the frost-free period is 50 to 90 days. 

These soils are fine, montmorillonitic Argic Cryoborolis. 


Fergus County, Montana 


Typical pedon οἱ Little Horn silt loam, 2 to 8 percent 
slopes, in rangeland, about 450 feet west and 250 feet 
north of the southeast corner of sec. 31, T. 13 N., R. 20 
E. 


A11—0 to 5 inches; very dark grayish brown (10YR 3/2) 
silt loam, black (10YR 2/1) moist; moderate fine 
granular structure; soft, friable, nonsticky and slightly 
plastic; neutral; clear wavy boundary. 


A12—5 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, very dark brown (10YR 2/2) moist; weak 
medium prismatic structure parting to moderate fine 
subangular blocky; slightly hard, friable, slightly 
sticky and slightly plastic; many fine and very fine 
roots; neutral; clear wavy boundary. 


B21t—8 to 15 inches; dark grayish brown (10YR 4/2) 
silty clay loam, dark brown (10YR 3/3) moist; 
moderate medium and coarse prismatic structure 
parting to moderate medium and fine.subangular 
blocky; hard, friable, sticky and plastic; many fine 
and very fine roots; many fine and very fine pores; 
continuous clay films faces of peds; neutral; clear 
wavy boundary. 


B22t—15 to 22 inches; brown (10YR 5/3) silty clay, dark 
brown (10YR 4/3) moist; moderate coarse prismatic 
structure parting to moderate fine subangular blocky; 
very hard, firm, sticky and plastic; many fine and 
very fine roots; many fine and very fine pores; thin 
clay films on faces of peds; neutral; clear wavy 
boundary. 


Cca—22 to 29 inches; pale brown (10YR 6/3) clay loam, 
brown (10YR 5/3) moist; weak fine subangular 
blocky structure; slightly hard, friable, sticky and 
plastic; common fine and very fine roots; few 
angular limestone fragments; violently effervescent; 
mildly alkaline; abrupt smooth boundary. 

R—29 to 33 inches; fractured hard limestone. 


Limestone is at a depth of 20 to 40 inches. The mollic 
epipedon is 8 to 16 inches thick. 

The A horizon is silt loam or stony loam and averages 
18 to 27 percent clay. It is 5 to 15 percent angular 
pebbles, 0 to 10 percent angular cobbles, and 0 to 10 
percent stones. It is neutral or mildly alkaline. 


The B horizon is clay loam, silty clay loam, or silty clay 
and averages 35 to 45 percent clay. It is 0 to 15 percent 
angular pebbles and O to 10 percent angular cobbles. It 
is neutral or mildly alkaline. | 

The C horizon is clay loam or silty clay loam and is 30 
to 40 percent clay. It is 0 to 25 rock fragments, of which 
0 to 10 percent is angular cobbles and 0 to 15 percent is 
angular pebbles. It is mildly alkaline or moderately 
alkaline. 
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Loken series 


The Loken series consists of deep, well drained soils 
on mountainsides and uplands. These soils formed in 
alluvium and colluvium derived dominantly from 
limestone and shale. Slope is 2 to 45 percent. Elevation: 
is 4,000 to 5,000 feet. The average annual precipitation 
is about 19 to 24 inches, the average annual air 
temperature is 40 to 43 degrees F, and the frost-free 
period is 90 to 110 days. 


These soils are fine, mixed Udic Haploborolls. 

Typical pedon of a Loken silty clay loam in an area of 
Loken-Brazon silty clay loams, 2 to 8 percent slopes, in 
rangeland, about 330 feet north and 1,800 feet east of 
the southwest corner of sec. 1, T. 17 N., R. 17 E. 


Ap—O to 6 inches; very dark gray (10YR 3/1) silty clay 
loam, black (10YR 2/1) moist; moderate medium 
and fine subangular blocky structure parting to 
strong fine granular; hard, very friable, sticky and 
plastic; many fine and very fine roots and pores; 5 
percent rock fragments; neutral; abrupt wavy 
boundary. 


B2—6 to 11 inches; brown (10YR 5/3) heavy silty clay 
loam, dark brown (10YR 3/3) moist; moderate 
medium prismatic structure parting to moderate fine 
and medium blocky; very hard, friable, sticky and 
plastic; many fine and very fine roots and pores; 5 
percent rock fragments; mildly alkaline; clear 
irregular boundary. 


B3ca—11 to 15 inches; grayish brown (10YR 5/2) heavy 
clay loam, dark gràyish brown (10YR 4/2) moist; 
weak medium prismatic structure parting to 
moderate fine subangular blocky; very hard, very 
friable, sticky and plastic; many fine and very fine 
roots and pores; 10 percent rock fragments; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 


C1ca—15 to 27 inches; light gray (10YR 7/2) gravelly 
heavy clay loam, pale brown (10YR 6/3) moist; 
weak medium and coarse prismatic structure parting 
to weak fine subangular blocky; very hard, friable, 
Sticky and plastic; common fine and very fine roots; 
many fine and very fine pores; 25 percent rock 
fragments; common medium and fine masses of 
lime; violently effervescent; moderately alkaline; 
diffuse wavy boundary. 


C2ca—27 to 60 inches; light gray (10YR 7/2) gravelly 
heavy clay loam, pale brown (10YR 6/3) moist; 
weak fine subangular blocky structure; very hard, 
friable, sticky and plastic; few fine and very fine 
roots in upper part grading to none in lower part; 
common fine and very fine pores in upper part 
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grading to few very fine pores in lower part, 30 
percent rock fragments; common medium and fine 
masses of lime; violently effervescent; moderately 
alkaline. 


The mollic epipedon is 8 to 15 inches thick. Depth to 
the strongly calcareous horizon is 8 to 16 inches. 

The A horizon is clay loam or silty clay loam and is 30 
to 40 percent clay. It is 5 to 35 percent rock fragments, 
of which 0 to 10 percent is stones, 0 to 15 percent is 
cobbles, and 5 to 10 percent is pebbles. It is slightly acid 
or neutral. 

The B horizon is clay loam, silty clay loam, or clay and 
averages 35 to 50 percent clay. It is 5 to 10 percent 
pebbles and 0 to 5 percent cobbles. It is neutral to 
moderately alkaline. 

The C horizon is clay loam or light clay and is 35 to 50 
percent clay. It is 0 to 35 percent rock fragments, of 


which 0 to 5 percent is stones, 0 to 5 percent is cobbles, 


and 0 to 25 percent is pebbles. 


Lolo series 


The Lolo series consists of deep, somewhat 
excessively drained soils on terraces and fans. These 
soils formed in alluvium. Slope is 0 to 4 percent. 
Elevation is 3,800 to 4,700 feet. The average annual 
precipitation is about 15 to 19 inches, the average 
annual air temperature is 40 to 45 degrees F, and the 
frost-free period is 90 to 125 days. 

These soils are loamy-skeletal, mixed Pachic 
Haploborolls. 

Typical pedon of Lolo very gravelly loam, O to 4 
percent slopes, in rangeland, about 1,800 feet south and 
1,500 feet west of the northeast corner of sec. 1, T. 16 
Ν., R. 20 E. 


A11—0 to 2 inches; dark grayish brown (10YR 4/2) very 
gravelly loam, very dark brown (10YR 2/2) moist; 
moderate very fine granular structure; soft, very 
friable, slightly sticky and slightly plastic; many fine 
and very fine roots; 35 percent angular igneous 
pebbles; slightly acid; abrupt wavy boundary. 

A12—2 to 5 inches; dark grayish brown (10YR 4/2) very 
gravelly loam, very dark brown (10YR 2/2) moist; 
strong fine and very fine granular structure; slightly 
hard, very friable, slightly sticky and slightly plastic; 
many fine and very fine roots and common medium 
roots; 40 percent igneous pebbles; slightly acid; 
clear irregular boundary. 

B21—5 to 12 inches; brown (10YR 5/3) very gravelly 
loam, dark brown (10YR 3/3) moist; strong medium 
and fine subangular blocky structure; slightly hard, 
friable, sticky and plastic; many fine and very fine 
roots and common medium roots; very dark grav 


Soil survey 


(10YR 3/1) organic films on faces of peds; 40 
percent angular igneous pebbles; slightly acid; clear 
irregular boundary. 


B22—12 to 22 inches; brown (10YR 5/3) extremely 
gravelly loam, dark brown (10YR 3/3) moist; strong 
fine and medium subangular blocky structure; 
slightly hard, friable, sticky and plastic; common fine 
and very fine roots and few medium roots; very dark 
grayish brown (10YR 3/2) organic films on faces of 
peds; 70 percent igneous pebbles; neutral; diffuse 
wavy boundary. 


B3—22 to 60 inches; brown (10 YR 5/3) extremely 
gravelly loam; dark brown (10YR 3/3) moist; 
moderate medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; common fine and very fine roots; 60 percent 
igneous pebbles and 10 percent angular cobbles; 
neutral. 


The mollic epipedon is 24 inches to more than 60 
inches thick. 

The A horizon is 18 to 25 percent clay. It is 35 to 60 
percent rock fragments, of which 0 to 5 percent is 
stones, 5 to 10 percent is cobbles, and 35 to 45 percent 
is pebbles. It is slightly acid or neutral. 

The B2 horizon is 18 to 25 percent clay. It is 35 to 80 
percent rock fragments, of which 0 to 5 percent is 
stones, 5 to 15 percent is cobbles, and 25 to 60 percent 
is pebbles. It is slightly acid to mildly alkaline. 

The B3 horizon is 15 to 22 percent clay. It is 60 to 80 
percent rock fragments, of which 0 to 5 percent is 
stones, 5 to 15 percent is cobbles, and 55 to 65 percent 
is pebbles. 


Maginnis series 


The Maginnis series consists of shallow, well drained 
soils on uplands. These soils formed in residuum derived 
dominantly from hard shale interbedded with sandstone. 
Slope is 15 to 45 percent. Elevation is 3,000 to 4,600 
feet. The average annual precipitation is about 15 to 19 
inches, the average annual air temperature is 40 to 45 
degrees F, and the frost-free period is 105 to 125 days. 

These soils are clayey-skeletal, montmorillonitic Lithic 
Haploborolls. 

Typical pedon of a Maginnis channery clay loam in an 


'area of Absarokee-Bitton-Maginnis complex, 15 to 60 


percent slopes, in rangeland, about 1,400 feet east and 
40 feet north of the southwest corner of sec. 11, T. 15 
Ν., R. 18 E. 


Fergus County, Montana 


A1—0 to 7 inches; grayish brown (10YR 5/2) channery 
clay loam, very dark grayish brown (10YR 3/2) 
moist, moderate very fine granular structure; hard, 
very friable, sticky and plastic; many fine and very 
fine roots; 20 percent angular pebbles; neutral; clear 
wavy boundary. 

B21—7 to 10 inches; grayish brown (10YR 5/2) very 
channery clay loam, very dark grayish brown (10YR 
3/2) moist; moderate very fine subangular blocky 
structure; hard, friable, sticky and plastic; many fine 
and very fine roots; many very fine pores; 40 
percent angular pebbles; neutral; abrupt wavy 
boundary. 

B22—10 to 14 inches; grayish brown (2.5Y 5/2) very 
channery clay loam, dark grayish brown (10YR 4/2) 
moist; moderate very fine subangular blocky 
structure; hard, friable, sticky and plastic; many fine 
and very fine roots; many fine and very fine pores; 
55 percent angular pebbles; neutral; abrupt smooth 
boundary. 

B3—14 to 17 inches; grayish brown (2.5Y 5/2) extremely 
channery clay loam, dark grayish brown (2.5Y 4/2) 
moist; massive; hard, firm, sticky and plastic; 
common fine and very fine roots; few very fine 
pores; 80 percent angular pebbles; abrupt smooth 
"boundary. 

R—17 inches; hard shale interbedded with sandstone. 


Hard shale interbedded with sandstone is at a depth 
of 10 to 20 inches. The mollic epipedon is 7 to 14 inches 
thick. 

The A horizon is neutral or mildly alkaline. It is 15 to 
35 percent angular shale and sandstone pebbles. 

The B horizon is clay loam or clay and is 35 to 45 
percent clay. It is 35 to 80 percent shale fragments and 
angular sandstone pebbles. It is neutral or mildly 
alkaline. 


Marcott series 


The Marcott series consists of deep, somewhat poorly 
drained soils on low terraces and flood plains. These 
soils formed in alluvium. Slope is 0 to 2 percent. 
Elevation is 3,300 to 4,600 feet. The average annual 
precipitation is about 15 to 20 inches, the average 
annual air temperature is 40 to 45 degrees F, and the 
frost-free period is 100 to 125 days. 

These soils are fine, mixed Aquic Haploborolls. 

Typical pedon of Marcott silty clay loam, in cropland, 
about 2,000 feet west and 660 feet north of the 
southeast corner of sec. 18, T. 18 N., R. 14 E. 
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Ap—-0 to 8 inches; gray (10YR 5/1) silty clay loam, black 
(10YR 2/1) moist; weak medium and fine 
subangular blocky structure parting to moderate very 
fine granular; slightly hard, friable, sticky and plastic; 
many fine and very fine roots and common medium 
roots; less than 1 percent pebbles; common masses 
and seams of salts; strongly effervescent; 
moderately alkaline; abrupt smooth boundary. 

B21—8 to 13 inches; light brownish gray (10YR 6/2) silty 
clay, dark grayish brown (10YR 4/2) moist; weak 
medium and coarse prismatic structure parting to 
moderate very fine subangular blocky; slightly hard, 
friable, very sticky and plastic; common very fine; 
fine, and medium roots; many fine, very fine, and 
medium pores; common very dark grayish brown 
organic stains on faces of peds; few masses and 
seams of salts; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

B22—13 to 19 inches; light gray (2.5Y 7/2) silty clay, 
grayish brown (2.5Y 5/2) moist; weak coarse 
prismatic structure parting to moderate very fine 
subangular blocky; very hard, friable, very sticky and 
plastic; common fine and very fine roots; many very 
fine and fine pores and few medium pores; few 
masses and seams of salt; strongly effervescent; 
moderately alkaline; gradual wavy boundary. 

B3ca—19 to 25 inches; light gray (2.5Y 7/2) heavy silty 
clay, grayish brown (2.5Y 5/2) moist; moderate fine 
subangular blocky structure; extremely hard, firm, 
Sticky and very plastic; common fine and very fine 
roots; many fine and fine pores and few medium 
pores; less than 1 percent pebbles; common fine 
and medium masses of lime and salts; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C1ca—25 to 33 inches; light gray (2.5Y 7/2) silty clay, 
grayish brown (2.5Y 5/2) moist; common fine and 
very fine faint gray (10YR 6/1) mottles; weak fine 
and very fine subangular blocky structure; extremely 
hard, firm, sticky and plastic; common fine and very 
fine roots; many fine and very fine pores and few 
medium pores; less than 1 percent pebbles; 
common fine and medium masses of lime and salts; 
strongly effervescent; moderately alkaline; gradual 
wavy boundary. 

C2g—33 to 42 inches; light gray (2.5Y 7/2) light clay, 
gray (10YR 4/1) moist; many medium distinct light 
olive gray (2.5Y 5/6) mottles; massive; extremely 
hard, firm, sticky and plastic; few fine and very fine 
roots; common fine and very fine pores; 5 percent 
pebbles; common fine and medium masses of lime 
and salts; strongly effervescent; moderately alkaline; 
gradual wavy boundary. 
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IIC3—42 to 66 inches; light gray (2.5Y 7/2) extremely 
gravelly sandy clay loam, grayish brown (2.5Y 5/2) 
moist; massive; very hard, very friable, slightly sticky 
and slightly plastic; few fine and very fine pores; 75 
percent rock fragments, of which 5 percent is larger 
than 3 inches; strongly effervescent; moderately 
alkaline. 


The mollic epipedon is 7 to 15 inches thick. The 
seasonal water table is at a depth of 24 to 36 inches. 

The A horizon is neutral to moderately alkaline. 

The B and C horizons are clay loam, clay, silty clay 
loam, or silty clay and average 35 to 50 percent clay. 
They are 0 to 5 percent cobbles and 0 to 10 percent 
pebbles. They are mildly alkaline or moderately alkaline. 
The ca horizon is at a depth of 12 to 24 inches. 

The IIC horizon is loam or sandy clay loam and is 10 
to 25 percent clay. It is 15 to 80 percent rock fragments, 
of which 0 to 10 percent is cobbles and 15 to 70 percent 
is pebbles. The extremely gravelly IIC horizon generally 
is at a depth of 40 to 60 inches. 


Marias series 


The Marias series consists of deep, well drained soils 
on fans, foot slopes, and terraces. These soils formed in 
alluvium derived dominantly from shale. Slope is 0 to 8 
percent. Elevation is 2,400 to 3,600 feet. The average 
annual precipitation is about 10 to 14 inches, the 
average annual air temperature is 42 to 45 degrees F, 
and the frost-free period is 115 to 135 days. 

These soils are fine, montmorillonitic (calcareous), 
frigid Ustertic Torriorthents. 

Typical pedon of Marias silty clay, 2 to 8 percent 
slopes, in cropland, about 1,900 feet west and 200 feet 
north of the southeast corner of sec. 17, T. 21 N., R. 19 
E. 


Αρ--0 to 6 inches; olive gray (5Y 5/2) silty clay, olive 
gray (5Y 4/2) moist; strong fine granular structure; 
hard, firm, sticky and plastic; moderately alkaline; 
clear smooth boundary. 

C1—6 to 12 inches; olive gray (5Υ 5/2) silty clay, olive 
gray (5Y 4/2) moist; strong fine subangular blocky 
structure; hard, firm, very sticky and very plastic; 
many fine and very fine roots; many fine and very 
fine pores; slightly effervescent; moderately alkaline; 
clear smooth boundary. 

C2—12 to 22 inches; olive gray (SY 5/2) silty clay, olive 
gray (5Y 4/2) moist; strong fine subangular blocky 
structure; very hard, firm, very sticky and very 
plastic; many fine and very fine roots; many fine and 
very fine pores; strongly effervescent; moderately 
alkaline; clear wavy boundary. 


Soil survey 


C3—22 to 30 inches; olive gray (5Y 5/2) silty clay, olive 
gray (5Y 4/2) moist; moderate medium and fine 
subangular blocky structure; very hard, very firm, 
very sticky and very plastic; many fine and very fine 
roots; many fine and very fine pores; few fine 
masses of lime; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 


C4—30 to 42 inches; olive gray (5Y 5/2) silty clay, olive 
gray (5Υ 4/2) moist; moderate medium subangular 
blocky structure; very hard, very firm, very sticky and 
very plastic; common fine and very fine roots; 
common fine and very fine pores; few fine threads 
of lime; strongly effervescent; moderately alkaline; 
gradual wavy boundary. 


C5—42 to 60 inches; olive gray (5Y 5/2) silty clay, olive 
gray (SY 4/2) moist; massive; very hard, very firm, 
very sticky and very plastic; few fine and very fine 
roots; common fine masses of gypsum and few fine 
threads of lime; strongly effervescent; moderately 
alkaline. 


The profile is clay or silty clay and averages 45 to 60 
percent clay. It is moderately alkaline or strongly alkaline. 


Marmarth series 


The Marmarth series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
derived dominantly from weakly consolidated, sandy and 
silty sedimentary beds. Slope is 2 to 8 percent. Elevation 
is 2,900 to 3,500 feet. The average annual precipitation 
is about 10 to 14 inches, the average annual air 
temperature is 42 to 45 degrees F, and the frost-free 
period is 115 to 135 days. 


These soils are fine-loamy, mixed Aridic Argiborolls. 

Typical pedon of Marmarth loam, 2 to 8 percent 
slopes, in cropland, about 1,200 feet south and 600 feet 
west of the northeast corner of sec. 10, T. 20 N., R. 18 
E. 


Αρ---0 to 6 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; moderate fine 
granular structure; soft, friable, nonsticky and 
nonplastic; neutral; abrupt smooth boundary. 


B21t—6 to 10 inches; brown (10YR 4/3) light silty clay 
loam, dark brown (10YR 3/3) moist; moderate 
medium prismatic structure parting to moderate 
medium subangular blocky; hard, friable, slightly 
sticky and plastic; many very fine roots; many very 
fine pores; continuous moderately thick clay films on 
faces of peds; neutral; gradual wavy boundary. 


Fergus County, Montana 


B22t—10 to 15 inches; brown (10YR 5/3) light silty clay 
loam, brown (10YR 4/3) moist; moderate medium 
prismatic structure parting to moderate medium 
blocky; hard, friable, slightly sticky and plastic; many 
very fine roots; many very fine pores; continuous 
moderately thick clay films on faces of peds; neutral; 
clear wavy boundary. 

B3ca—15 to 21 inches; light brownish gray (2.5Y 6/2) 
heavy silt loam, grayish brown (2.5Y 5/2) moist; 
weak medium prismatic structure parting to weak 
medium subangular blocky; hard, friable, slightly 
sticky and slightly plastic; common very fine roots; 
common very fine pores; common medium masses 
of lime; strongly effervescent; mildly alkaline; clear 
wavy boundary. 

C1ca—21 to 34 inches; light brownish gray (2.5Y 6/2) 
heavy silt loam, grayish brown (2.5Y 5/2) moist; 
massive; hard, friable, slightly sticky and slightly 
plastic; common very fine roots; many very fine and 
fine pores; common medium masses of lime; 
strongly effervescent; mildly alkaline; gradual 
smooth boundary. 

C2r—34 to 60 inches; light brownish gray (2.5Y 6/2) 
weakly consolidated sandy and silty sedimentary 
beds that crush to loam, grayish brown (2.5Y 5/2) 
moist; weak fine platy; hard, friable, slightly sticky 
and slightly plastic; few very fine roots; few very fine 
pores; few medium masses of lime; slightly 
effervescent; moderately alkaline. 


Sedimentary beds are at a depth of 20 to 40 inches. 

The B horizon is clay loam, silt loam, or silty clay loam 
and averages 22 to 35 percent clay. It is neutral to 
moderately alkaline. 

The C horizon is loam or silt loam and averages 18 to 
25 percent clay. It is mildly alkaline or moderately 
alkaline. 


Martinsdale series 


The Martinsdale series consists of deep, well drained 
soils on terraces and fans. These soils formed in loamy 
alluvium derived dominantly from limestone. Slope is 0 to 
8 percent. Elevation is 3,500 to 3,800 feet. The average 
annual precipitation is about 15 to 17 inches, the 
average annual air temperature is 40 to 45 degrees F, 
and the frost-free period is 110 to 130 days. 

These soils are fine-loamy, mixed Typic Argiborolis. 

Typical pedon of a Martinsdale loam in an area of 
Martinsdale-Judith loams, 4 to 8 percent slopes, in 
cropland, about 1,440 feet south and 700 feet east of 
the northwest corner of sec. 8, T. 19 N, R. 14 E. 


ΑΡ---0 to 6 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; moderate fine 
granular structure; slightly hard, friable, slightly sticky 
and slightly plastic; neutral; abrupt smooth boundary. 
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B2t—6 to 14 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 4/3) moist; moderate medium 
prismatic structure parting to moderate medium and 
coarse subangular blocky; hard, friable, sticky and 
plastic; many fine and very fine pores; thin 
continuous clay films on faces of peds; neutral; clear 
irregular boundary. 

B3ca—14 to 24 inches; grayish brown (2.5Y 5/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; 
moderate medium and coarse subangular blocky 
structure; hard, friable, slightly sticky and plastic; 
many fine and very fine roots; many fine and very 
fine pores; common large masses of lime; strongly 
effervescent; mildly alkaline; gradual wavy boundary. 

C1ca—24 to 43 inches; light gray (2.5Y 7/2) sandy clay 
loam, grayish brown (2.5Y 5/2) moist; massive; 
hard, friable, slightly sticky and slightly plastic; 
common fine and very fine roots; many fine and very 
fine pores; 5 percent pebbles; disseminated lime; 
violently effervescent; moderately alkaline; gradual 
wavy boundary. 

llC2ca—43 to 60 inches; light gray (2.5Y 7/2) very 
gravelly loam, grayish brown (2.5Y 5/2) moist; 
massive; hard, very friable, slightly sticky and slightly 
plastic; few fine roots; few fine pores and common 
very fine pores; disseminated lime; 55 percent 
pebbles; violently effervescent; moderately alkaline. 


The mollic epipedon is 8 to 15 inches thick. The solum 
is 12 to 20 inches thick. 

The A horizon is neutral or mildly alkaline. It is 0 to 10 
percent pebbles. 

The B horizon is clay loam or sandy clay loam and 
averages 27 to 35 percent clay. It is 0 to 10 percent 
pebbles. It is neutral or mildly alkaline. 

The C horizon is loam, clay loam, or sandy clay loam 
and averages 20 to 30 percent clay. It is 0 to 10 percent 
pebbles. It is mildly alkaline or moderately alkaline. 

The IIC horizon is loam or sandy loam and averages 
15 to 25 percent clay. It is 35 to 55 percent pebbles. The 
gravelly or very gravelly ΙΙΟ horizon is at a depth of 40 to 
60 inches. 


Marvan series 


The Marvan series consists of deep, well drained soils 
on fans, foot slopes, and terraces. These soils formed in 
alluvium derived dominantly from shale. Slope is 0 to 8 
percent. Elevation is 2,300 to 3,600 feet. The average 
annual precipitation is about 10 to 14 inches, the 
average annual air temperature is 42 to 45 degrees F, 
and the frost-free period is 115 to 135 days. 

These soils are fine, montmorillonitic (calcareous), 
frigid Ustertic Torriorthents. 

Typical pedon of Marvan silty clay, 0 to 2 percent 
slopes, in rangeland, about 1,000 feet north and 2,400 
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feet west of the southeast corner of sec. 4, T. 21 N., R. 
25 E. 


A11—0 to 2 inches; grayish brown (2.5Y 5/2) silty clay, 
dark grayish brown (2.5Y 4/2) moist; moderate very 
fine granular structure; extremely hard, friable, very 
sticky and very plastic; many fine and very fine roots 
and few medium roots; slightly effervescent; 
moderately alkaline; clear wavy boundary. 

A12—2 to 5 inches; grayish brown (2.5Y 5/2) heavy silty 
clay, dark grayish brown (2.5Y 4/2) moist; moderate 
fine angular blocky structure; extremely hard, firm, 
very sticky and very piastic; many fine and very fine 
roots and few medium roots; many fine and very fine 
pores; slightly effervescent; moderately alkaline; 
gradual wavy boundary. 

C1—5 to 14 inches; grayish brown (2.5Y 5/2) heavy silty 
clay, dark grayish brown (2.5Y 4/2) moist; moderate 
medium and fine angular blocky structure; extremely 
hard, firm, very sticky and very plastic; many fine 
and very fine roots and few medium roots; many fine 
and very fine pores; common fine distinct threads 
and masses of gypsum; slightly effervescent; 
moderately alkaline; gradual wavy boundary. 

C2cs—14 to 42 inches; grayish brown (2.5Y 5/2) heavy 
silty clay, dark grayish brown (2.5Y 4/2) moist; 
moderate medium and fine angular blocky structure; 
extremely hard, firm, very sticky and plastic; many 
fine and very fine roots and few medium roots; many 
fine and very fine pores; common fine distinct 
threads and masses of gypsum; slightly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C3cs—42 to 60 inches; grayish brown (2.5Y 5/2) silty 
clay, dark grayish brown (2.5Y 4/2) moist; massive; 
very hard, friable, very sticky and plastic; few fine 
and very fine roots; common fine and very fine 
pores; common fine distinct threads and masses of 
gypsum; slightly effervescent, moderately alkaline. 


. The C horizon is clay or silty clay and averages 
between 45 and 60 percent clay. It is moderately alkaline 
or strongly alkaline. 


Mocmont series 


The Mocmont series consists of deep, well drained 
soils on mountainsides and uplands. These soils formed 
in alluvium, colluvium, and residuum derived dominantly 
from igneous rock and sandstone. Slope is 2 to 60 
percent. Elevation is 4,500 to 6,000 feet. The average 
annual precipitation is about 19 to 24 inches, the 
average annual air temperature is 40 to 43 degrees F, 
and the frost-free period is 80 to 110 days. 

These soils are loamy-skeletal, mixed Typic 
Eutroboralfs. 


Soil survey 


Typical pedon of Mocmont very gravelly loam, 15 to 
60 percent slopes, in woodland, about 1,180 feet west 
and 1,330 feet north of the southeast corner of sec. 2, T. 
16 N., R. 17 E. 


O1 and O2—2 inches to 0; forest litter of undecomposed 
and decomposed needles, twigs, cones, and leaves. 

A2—0 to 9 inches; very pale brown (10YR 7/3) very 
gravelly loam, brown (10YR 4/3) moist; moderate 
fine and very fine granular structure; soft, very 
friable, slightly sticky and nonplastic; many medium, 
fine, and very fine roots and few coarse roots; many 
very fine pores; 30 percent angular pebbles and 10 
percent angular cobbles; slightly acid; clear wavy 
boundary. 

A&B—9 to 12 inches; very pale brown (10YR 7/3) very 

. gravelly loam, brown (10YR 5/3) moist; weak very 
fine subangular blocky structure parting to moderate 
very fine granular; hard, friable, slightly sticky and 
slightly plastic; many medium, fine, and very fine 
roots and common coarse roots; many fine and very 
fine pores; 35 percent angular pebbles and 15 
percent angular cobbles; medium acid; gradual wavy 
boundary. 

B21t—12 to 24 inches; light yellowish brown (10YR 6/4) 
extremely gravelly clay loam, dark yellowish brown 
(10YR 4/4) moist; moderate fine and very fine 
subangular blocky structure; hard, friable, sticky and 
plastic; many fine and very fine roots and common 
medium and coarse roots; many fine and very fine 
pores; thin clay films on faces of peds and rock 
fragments; 50 percent angular pebbles and 20 
percent angular cobbles; medium acid; gradual wavy 
boundary. 

B22t—24 to 38 inches; pale brown (10YR 6/3) extremely 
gravelly light clay loam, dark yellowish brown (10YR 
4/4) moist; moderate fine and very fine subangular 
blocky structure; hard, friable, sticky and plastic; 
many very fine roots, common fine and medium 
roots, and few coarse roots; many fine and very fine 
pores; thin clay films on faces of peds and rock 
fragments; 50 percent angular pebbles and 30 
percent angular cobbles; medium acid; diffuse wavy 
boundary. 

B3—38 to 60 inches; pale brown (10YR 6/3) extremely 
cobbly loam, dark yellowish brown (10YR 4/4) 
moist; weak very fine subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; common fine and very fine roots and few 
medium roots; many very fine pores; 45 percent 
angular cobbles and 40 percent angular pebbles; 
medium acid. 


The A1 horizon is loam or sandy loam and is 10 to 20 
percent clay. It is 20 to 60 percent rock fragments, of 
which 5 to 20 percent is angular cobbles and 10 to 45 
percent is angular pebbles. 


Fergus County, Montana 


The B2t horizon is sandy loam, sandy clay loam, or 
light clay loam and is 15 to 30 percent clay. It is 60 to 85 
percent rock fragments, of which 0 to 5 percent is 
stones, 20 to 25 percent is angular cobbles, and 40 to 
60 percent is angular pebbles. It is medium acid or 
slightly acid. 

The B3 horizon is loam and sandy loam and is 10 to 
25 percent clay. It is 60 to 95 percent rock fragments, of 
which 0 to 5 percent is stones, 25 to 35 percent is 
cobbles, and 35 to 60 percent is pebbles. It is medium 
acid or slightly acid. 


Neldore series 


The Neldore series consists of shallow, well drained 
soils on uplands. These soils formed in residuum derived 
dominantly from consolidated shale. Slope is 4 to 60 
percent. Elevation is 2,200 to 3,800 feet. The average 
annual precipitation is about 10 to 14 inches, the 
average annual air temperature is 42 to 45 degrees F, 
and the frost-free period is 115 to 135 days. 

These soils are clayey, montmorillonitic, nonacid, frigid, 
shallow Ustic Torriorthents. . 

Typical pedon of a Neldore clay in an area of Dilts- 
Thebo-Neldore clays, 4 to 60 percent slopes, in 
rangeland, about 2,000 feet west and 1,700 feet north of 
the southeast corner of sec. 17, T. 21 N., R. 24 E. 


A1—0 to 3 inches; grayish brown (2.5Y 5/9) heavy clay, 
very dark grayish brown (2.5Y 3/2) moist; moderate 
very fine granular structure; hard, friable, very sticky 
and very plastic; many medium, fine, and very fine 
roots; slightly acid; clear wavy boundary. 

C1—3 to 12 inches; grayish brown (2.5Y 5/2) heavy 
clay, olive gray (5Υ 4/2) moist; weak fine and 
medium subangular blocky structure parting to 
moderate fine granular; very hard, friable, sticky and 
very plastic; common medium, fine, and very fine 
roots; many very fine pores; 5 percent hard shale 
fragments; neutral; clear wavy boundary. 

C2—12 to 18 inches; light gray (5Υ 6/1) clay; very dark 
gray (SY 5/1) moist; massive; extremely hard, very 
firm, sticky and very plastic; common coarse, 
medium, fine, and very fine roots; few very fine 
pores through shale fragments that have roots 
mainly between shale chips; 5 percent hard shale 
fragments and 75 percent soft shale fragments; 
shale fragments are light brownish gray (2.5Y 6/2) 
dry, gray and very dark gray (5Y 5/1, 3/1) moist; 
slightly acid; gradual wavy boundary. 

C3r—18 to 60 inches; gray (5Y 6/1) consolidated shale. 


Consolidated shale is at a depth of 10 to 20 inches. 

The A horizon is 0 to 5 percent pebbles and 0 to 5 
percent cobbles. It is medium acid to mildly alkaline. 

The C horizon is clay or silty clay and averages 45 to 
60 percent clay. It is medium acid to moderately alkaline. 
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Nesda series 


The Nesda series consists of deep, well drained soils 
on low terraces and flood plains. These soils formed in 
alluvium derived from mixed rock sources. Slope is 0 to 
2 percent. Elevation is 2,500 to 4,700 feet. The average 
annual precipitation is about 15 to 19 inches, the 
average annual air temperature is 40 to 45 degrees F, 
and the frost-free period is 90 to 125 days. 

These soils are sandy-skeletal, mixed Fluventic 
Haploborolls. 

Typical pedon of a Nesda loam in an area of 
Sudworth-Nesda loams, in rangeland, about 1,120 feet 
east and 1,200 feet north of the southwest corner of 
sec. 4, T. 15 N., R. 18 E. 


A11—0 to 6 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate fine granular structure; slightly hard, 
friable, nonsticky and nonplastic; slightly 
effervescent; neutral; clear wavy boundary. 

A12—6 to 14 inches; grayish brown (10YR 5/2) loam, 
dark brown (10YR 3/3) moist; very weak medium 
prismatic structure; slightly hard, friable, slightly 
sticky and slightly plastic; many fine and very fine 
roots; many fine and very fine pores; few threads of 
lime; slightly effervescent; mildly alkaline; abrupt 
wavy boundary. 

llC1—14 to 16 inches; pale brown (10YR 6/3) very 
gravelly loamy sand, brown (10YR 4/3) moist; single 
grain; loose; common fine and very fine roots; 35 
percent pebbles; slightly effervescent; mildly 
alkaline; abrupt smooth boundary. 

lllC2—16 to 46 inches; light brownish gray (10YR 6/2) 
extremely gravelly sand; grayish brown (10YR 5/2) 
moist; single grain; loose; 70 percent pebbles; 
slightly effervescent; mildly alkaline; abrupt smooth 
boundary. 

IIIC3—46 to 60 inches; grayish brown (10YR 5/2) 
extremely gravelly sand that has few strata of clay 
Joam, very dark grayish brown (10YR 3/2) moist; 
single grain; loose; 80 percent pebbles; slightly: 
effervescent; mildly alkaline. 


The loamy sand, very gravelly sand, or extremely 
gravelly sand is at a depth of 10 to 20 inches. The mollic 
epipedon is 10 to 16 inches thick. 

The A horizon is 10 to 20 percent clay. It is 5 to 35 
percent rock fragments, of which 0 to 5 percent is 
stones, 0 to 25 percent is cobbles, and 5 to 30 percent 
is pebbles. It is neutral or mildly alkaline. 

The IIC horizon is sand or loamy sand and is 0 to 10 
percent clay. It is 45 to 85 percent rock fragments, of 
which 0 to 5 percent is stones, 10 to 20 percent is 
cobbles, and 35 to 80 percent is pebbles. It is neutral or 
mildly alkaline. 
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Nesda Variant 


The Nesda Variant consists of deep, well drained soils 
on flood plains. These soils formed in gravelly alluvium. 
Slope is 0 to 2 percent. Elevation is 4,700 to 6,500 feet. 
The average annual precipitation is about 20 to 30 
inches, the average annual air temperature is 38 to 42 
degrees F, and the frost-free period is 50 to 90 days. 

These soils are loamy-skeletal, mixed Cumulic 
Cryoborolls. 

Typical pedon of a Nesda Variant very gravelly loam in 
an area of Nesda Variant complex, in rangeland, about 
1,920 feet east and 950 feet south of the northwest 
corner of sec. 25, T. 13 N., R. 17 E. 


A11—0 to 6 inches; very dark grayish brown (10YR 3/2) 
very gravelly loam, very dark brown (10YR 2/2) 
moist; moderate fine granular structure; soft, very 
friable, slightly sticky and slightly plastic; many fine, 
medium, and coarse roots; 55 percent rock 
fragments, mainly less than 3 inches in diameter; 
slightly effervescent; mildly alkaline; clear wavy 
boundary. 

A12—6 to 12 inches; dark grayish brown (10YR 4/2) 
extremely gravelly loam, very dark grayish brown 
(10YR 3/2) moist; weak fine granular structure; soft, 
very friable, slightly sticky and slightly plastic; many 
fine, medium, and coarse roots; 65 percent rock 
fragments, mainly less than 3 inches in diameter; 
strongly effervescent; moderately alkaline; clear 
wavy boundary. 

A13—12 to 20 inches; dark grayish brown (10YR 4/2) 
extremely gravelly loam, very dark grayish brown 
(10YR 3/2) moist; weak fine granular structure; soft, 
very friable, slightly sticky and slightly plastic; many 
fine and medium roots and common coarse roots; 
75 percent rock fragments, mainly less than 3 
inches in diameter; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

C1—20 to 32 inches; light brownish gray (10YR 6/2) 
extremely gravelly loamy coarse sand, grayish brown 
(10YR 5/2) moist; single grain; loose; many fine 
roots, common medium roots, and few coarse roots; 
85 percent rock fragments of which 20 percent is 
more than 3 inches in diameter; violently 
effervescent; moderately alkaline; clear wavy 
boundary. 

C2—32 to 60 inches; grayish brown (10YR 5/2) 
extremely gravelly sandy loam, dark grayish brown 
(10YR 4/2) moist; massive; soft, very friable, slightly 
sticky and nonplastic; common fine and medium 
roots and few coarse roots; 65 percent rock 
fragments, of which 20 percent is more than 3 
inches in diameter; violently effervescent; 
moderately alkaline. 


The mollic epipedon is 16 to 30 inches thick. 


Soil survey 


The A11 horizon is 10 to 20 percent clay. It is 25 to 60 
percent rock fragments, of which 0 to 5 percent is 
stones, 10 to 20 percent is cobbles, and 10 to 45- 
percent is pebbles. It is mildly alkaline or moderately 
alkaline. 

The A12, A13, and C horizons are 0 to 20 percent 
clay. They are 60 to 80 percent rock fragments, of which 
0 to 5 percent is stones, 10 to 15 percent is cobbles, 
and 40 to 70 percent is pebbles. They are mildly alkaline 
or moderately alkaline. Some pedons have thin strata of 
loamy sand. 


Nobe series 


The Nobe series consists of deep, moderately well 
drained soils on terraces and fans. These soils formed in 
clayey alluvium. Slope is 0 to 8 percent. Elevation is 
2,200 to 4,000 feet. The average annual precipitation is 
about 10 to 15 inches, the average annual air 
temperature is 40 to 45 degrees F, and the frost-free 
period is 110 to 135 days. 

These soils are fine, montmorillonitic (calcareous), 
frigid Ustic Torriorthents. 

Typical pedon of a Nobe clay in an area of Vanda- 
Nobe clays, 0 to 4 percent slopes, in rangeland, about 
800 feet south and 60 feet east of the northwest corner 
of sec. 10, T. 21 Ν., R. 21 E. 


A2—0 to 1 inch; light gray (2.5Y 7/2) fine sandy loam, 
grayish brown (2.5Y 5/2) moist; vesicular crust; 
hard, very friable, slightly sticky and nonplastic; 
mildly alkaline; abrupt smooth boundary. 

B21—1 inch to 2 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; weak coarse 
platy structure parting to strong fine granular; hard, 
friable, very sticky and very plastic; many fine and 
very fine roots; many fine and very fine pores; 
moderately alkaline; abrupt wavy boundary. 

B22—2 to 8 inches; grayish brown (2.5Y 5/9) clay, dark 
grayish brown (2.5Y 4/2) moist; strong subangular 
blocky structure; hard, friable, very sticky and very 
plastic; many fine and very fine roots; many fine and 
very fine pores; slightly effervescent; strongly 
alkaline; abrupt wavy boundary. 

C1cs—8 to 24 inches; light olive gray (5Y 6/2) clay, olive 
gray (5Y 4/2) moist; moderate medium subangular 
blocky structure; very hard, firm, very sticky and very 
plastic; common fine and very fine roots; common 
fine pores and many very fine pores; common fine 
masses of gypsum; slightly effervescent; moderately 
alkaline; clear wavy boundary. 

C2cs—24 to 60 inches; olive gray (5Y 5/2) clay, dark 
olive gray (5Y 3/2) moist; weak medium blocky 
structure; extremely hard, very firm, very sticky and 
very plastic; few fine and very fine roots; many very 
fine pores; few medium masses of gypsum; slightly 
effervescent; moderately alkaline. 


Fergus County, Montana 


A cs horizon is at a depth of 4 to 12 inches. 

The B horizon is clay or silty clay and averages 45 to 
60 percent clay. It is moderately alkaline or strongly 
alkaline. 

The C horizon is clay or silty clay and averages 45 to 
60 percent clay. It is moderately alkaline or strongly 
alkaline. 


Norbert series 


The Norbert series consists of shallow, well drained 
soils on uplands. These soils formed in residuum derived 
dominantly from semiconsolidated shale. Slope is 8 to 60 
percent. Elevation is 3,400 to 4,700 feet. The average 
annual precipitation is about 15 to 19 inches, the 
average annual air temperature is 40 to 45 degrees F, 
and the frost-free period is 110 to 125 days. 

These soils are clayey, montmorillonitic (calcareous), 
frigid, shallow Typic Ustorthents. 

Typical pedon of a Norbert clay in an area of Eltsac- 
Norbert clays, 8 to 25 percent slopes, in rangeland, 
about 1,600 feet west and 1,660 feet north of the 
southeast corner of sec. 7, T. 15 N., R. 19 E. 


A1—0 to 3 inches; olive gray (5Y 5/2) clay, olive gray 
(5Υ 4/2) moist; moderate medium granular structure; 
hard, firm, sticky and very plastic; mildly alkaline; 
clear smooth boundary. 

C1—3 to 9 inches; olive gray (5Y 5/2) clay, olive gray 
(SY 4/2) moist; weak medium prismatic structure 
parting to weak medium angular blocky; extremely 
hard, firm, sticky and very plastic; many fine roots; 
common fine and very fine pores; mildly alkaline; 
gradual wavy boundary. 

C2—9 to 14 inches; gray (5Y 5/3) shaly clay, olive (SY 
4/3) moist; platy structure; extremely hard, firm, 
sticky and very plastic; common fine roots; common 
fine and very fine pores; 25 percent hard shale 
fragments; slightly effervescent; moderately alkaline; 
gradual wavy boundary. 

C3r—14 to 60 inches; gray (2.5Y 5/1) platy 
semiconsolidated shale; slightly effervescent; few 
fine roots to a depth of 26 inches. 


Semiconsolidated shale is at a depth of 10 to 20 
inches. 

The profile is clay or silty clay and averages 45 to 60 
percent clay. !t is mildly alkaline or moderately alkaline. 


Oraid series 


The Oraid series consists of moderately deep, 
somewhat excessively drained soils on uplands. These 
soils formed in residuum derived dominantly from 
fractured hard sandstone. Slope is 2 to 60 percent. 
Elevation is 4,200 to 5,300 feet. The average annual 
precipitation is about 17 to 24 inches, the average 
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annual air temperature is 40 to 43 degrees F, and the 
frost-free period is 80 to 110 days. 

These soils are sandy-skeletal, mixed, frigid Typic 
Ustorthents. 

Typical pedon of an Oraid extremely flaggy sandy 
loam in an area of Mocmont-Oraid complex, 2 to 25 
percent slopes, in rangeland, about 925 feet north and 
550 feet west of the southeast corner of sec. 9, T. 13 N., 
R. 17 E. 


O1 and O2—1 1/2 inches to 0; forest litter of 
undecomposed and decomposed needles, twigs, 
and cones. 

A21—0 to 2 1/2 inches; light brown (7.5YR 6/4) 
extremely flaggy sandy loam, brown (7.5YR 4/4) 
moist; moderate fine granular structure; soft, very 
friable, nonsticky and nonplastic; few coarse roots, 
common medium roots, and many fine and very fine 
roots; 35 percent flagstones and 25 percent angular 
pebbles; medium acid; diffuse wavy boundary. 

A22—2 1/2 to 10 inches; light yellowish brown (10YR 
6/4) extremely flaggy heavy loamy sand, dark 
yellowish brown (10YR 4/4) moist; moderate fine 
granular structure; soft, very friable, nonsticky and 
nonplastic; few coarse roots, common medium 
roots, and many fine and very fine roots matted 
between fragments; 55 percent flagstones and 20 
percent angular pebbles; medium acid; diffuse wavy 
boundary. 

A23—10 to 20 inches; very pale brown and pale brown 
(10YR 7/3, 6/3) extremely flaggy loamy sand, 
yellowish brown and dark yellowish brown (10YR 
5/4, 4/4) moist; weak fine granular structure; soft, 
very friable, nonsticky and nonplastic; few coarse 
roots and common medium and fine roots; 60 
percent flagstones and 25 percent angular pebbles; 
strongly acid; gradual wavy boundary. 

A24r—20 to 25 inches; very pale brown and light 
yellowish brown (10YR 7/4, 6/4) extremely flaggy 
loamy sand, yellowish brown and light yellowish 
brown (10YR 5/4, 6/4) moist; massive; soft, very 
friable, nonsticky and nonplastic; few fine roots in 
upper part; sandstone fragments are extremely hard 
when dry and extremely firm when moist; 90 percent 
rock fragments, mainly flagstones; strongly acid; 
clear smooth boundary. 

R—25 inches; very pale brown (10YR 7/4) and light 
yellowish brown (10YR 6/4) fractured hard 
sandstone. 


Hard sandstone is at a depth of 20 to 40 inches. 

The Α horizon is sandy loam or loamy sand and is 5 to 
10 percent clay. It is 45 to 85 percent rock fragments, of 
which 35 to 60 percent is angular cobbles and 10 to 30 
percent is angular pebbles. It is strongly acid to slightly 
acid. 
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The AC horizon, where present, is 5 to 10 percent 
clay. It is 60 to 85 percent rock fragments, of which 50 
to 75 percent is cobbles and 10 to 25 percent is 
pebbles. 


Pekay series 


The Pekay series consists of deep, well drained soils 
on terraces and fans. These soils formed in alluvium 
derived dominantly from shale. Slope is 0 to 8 percent. 
Elevation is 4,100 to 4,700 feet. The average annual 
precipitation is about 19 to 24 inches, the average 
annual air temperature is 40 to 43 degrees F, and the 
frost-free period is 90 to 110 days. 


These soils are fine, montmorillonitic Udertic 
Haploborolls. 


Typical pedon of Pekay silty clay, 2 to 8 percent 
slopes, in cropland, about 1,320 feet east and 1,340 feet 
north of the southwest corner of sec. 14, T. 14 Ν., R. 19 
E. 


Ap—0 to 7 inches; very dark gray (10YR 3/1) silty clay, 
black (10YR 2/1) moist; moderate medium granular 
structure; hard, firm, sticky and very plastic; common 
fine and very fine roots; slightly effervescent; mildly 
alkaline; clear wavy boundary. 


B2—7 to 29 inches; dark gray (10YR 4/1) silty clay, 
black (10YR 2/1) moist; moderate medium and 
coarse prismatic structure; extremely hard, very firm, 
sticky and very plastic; common fine and very fine 
roots; common fine and very fine pores; distinct 
slickensides; few medium masses of lime; slightly 
effervescent; moderately alkaline; gradual wavy 
boundary. 


B31ca—29 to 47 inches; dark gray (10YR 4/1) clay, very 
dark gray (10YR 3/1) moist; weak fine and medium 
subangular blocky structure; extremely hard, very 
firm, sticky and very plastic; common fine and very 
fine pores; few medium gypsum crystals; common 
medium masses of lime; strongly effervescent; 
moderately alkaline; clear wavy boundary. 


B32ca—47 to 60 inches; gray (10YR 5/1) silty clay, dark 
gray (10YR 4/1) moist; few medium faint mottles 
that are brown (10YR 4/3) when moist; moderate 
medium and coarse prismatic structure; extremely 
hard, firm, sticky and very plastic; few fine and very 
fine roots; few very fine pores; common medium 
masses of lime and few medium masses of gypsum; 
strongly effervescent; moderately alkaline; clear 
wavy boundary. 
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Cca—60 to 66 inches; gray (10YR 5/1) silty clay, dark 
gray (10YR 4/1) moist; few medium faint mottles 
that are dark yellowish brown (10YR 4/4) when 
moist; massive; extremely hard, firm, sticky and very 
plastic; few very fine roots; few fine pores; common 
medium masses of lime and common medium 
masses of gypsum; strongly effervescent; 
moderately alkaline. 


The A horizon is neutral or mildly alkaline. The B and 
C horizons are clay or silty clay and average 45 to 60 
percent clay. 


Pendroy series 


The Pendroy series consists of deep, well drained 
soils on fans, foot slopes, and terraces. These soils 
formed in alluvium derived dominantly from shale. Slope 
is 0 to 4 percent. Elevation is 2,600 to 3,400 feet. The 
average annual precipitation is about 10 to 14 inches, 
the average annual air temperature is 42 to 45 degrees 
F, and the frost-free period is 115 to 135 days. 

These soils are very-fine, montmorillonitic (calcareous), 
frigid Ustertic Torriorthents. 

Typical pedon of Pendroy clay, 0 to 4 percent slopes, 
in rangeland, about 1,500 feet south and 2,400 feet west 
of the northeast corner of sec. 18, T. 21 N., R. 21 E. 


A11—0 to 3 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; strong medium 
granular structure; extremely hard, very firm, very 
Sticky and very plastic; many very fine and few fine 
roots; many fine and very fine pores; moderately 
alkaline; clear smooth boundary. 

A12—3 to 9 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; strong medium 
angular blocky structure; extremely hard, very firm, 
very sticky and very plastic; many very fine and few 
fine roots; many fine and very fine pores; moderately 
alkaline; clear wavy boundary. 

C1—9 to 13 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; strong coarse 
angular blocky structure; extremely hard, very firm, 
very sticky and very plastic; many very fine and few 
fine roots; many fine and very fine pores; slightly 
effervescent; moderately alkaline; clear wavy 
boundary. 

C2ca—13 to 50 inches; light brownish gray (2.5Y 6/2) 
clay, dark grayish brown (2.5Y 4/2) moist; strong 
coarse angular blocky structure; extremely hard, 
very firm, very sticky and very plastic; common very 
fine and few fine roots grading to few very fine and 
fine roots below a depth of 30 inches; many fine 
and very fine pores; common fine and medium 
distinct masses of lime; strongly effervescent; 
moderately alkaline; gradual wavy boundary. 
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C3—50 to 60 inches; light brownish gray (2.5Y 6/9) clay, 
dark grayish brown (2.5Y 4/2) moist; massive; 
extremely hard, very firm, very sticky and very 
plastic; few fine and very fine roots; common fine 
and very fine pores; few fine masses and threads of 
lime; strongly effervescent; moderately alkaline. 


The profile is mildly alkaline or moderately alkaline. 
The C horizon averages more than 60 percent clay. 


Raynesford series 


The Raynesford series consists of deep, well drained 
soils on terraces and fans. These soils formed in 
alluvium derived dominantly from limestone. Slope is 0 to 
15 percent. Elevation is 4,600 to 6,000 feet. The average 
annual precipitation is about 20 to 26 inches, the 
average annual air temperature is 38 to 42 degrees F, 
and the frost-free period is 60 to 90 days. 


These soils are fine-loamy, carbonatic Calcic 
Cryoborolls. 


Typical pedon of a Raynesford loam in an area of 
Raynesford-Hanson complex, 0 to 4 percent slopes, in 
rangeland, about 2,270 feet south and 1,200 feet west of 
the northeast corner of sec. 6, T. 12 N., R. 20 E. 


A11—0 to 8 inches; dark gray (10YR 4/1) heavy loam, 
black (10YR 2/1) moist; moderate fine and very fine 
granular structure; hard, very friable, slightly sticky 
and slightly plastic; many fine and very fine roots 
and pores and common medium roots and pores; 5 
percent limestone pebbles; slightly effervescent; 
mildly alkaline; clear wavy boundary. 


A12—8 to 12 inches; grayish brown (10YR 5/2) light clay 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium and coarse prismatic structure parting 
to moderate medium and coarse subangular blocky; 
slightly hard, very friable, sticky and plastic; many 
fine and very fine roots and common medium roots; 
many fine and very fine pores and common medium 
pores; 5 percent pebbles; violently effervescent; 
moderately alkaline; abrupt wavy boundary. 


C1ca—12 to 19 inches; light brownish gray (2.5Y 6/2) 
light clay loam, dark grayish brown (2.5Y 4/2) moist; 
-weak coarse prismatic structure parting to weak 
medium and coarse subangular blocky; common 
fine, very fine, and medium roots; many fine and 
very fine pores and common medium pores; 5 
percent pebbles; violently effervescent; moderately 
alkaline; abrupt wavy boundary. 
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llC2—19 to 23 inches; light brownish gray (2.5Y 6/2) 
gravelly loam, dark grayish brown (2.5Y 4/2) moist; 
massive; soft, very friable, slightly sticky and slightly 
plastic; common fine and very fine roots and few 
medium roots; many fine and very fine pores and 
common medium pores; 35 percent pebbles; 
strongly effervescent; moderately alkaline; clear 
wavy boundary. 

INC3—23 to 42 inches; pale yellow (5Y 7/3) loam, olive 
(5Y 5/3) moist; massive; slightly hard, very friable, 
slightly sticky and slightly plastic; common fine and 
very fine roots; many medium, fine, and very fine 
pores; 10 percent pebbles; many fine masses of 
lime in upper 2 inches; violently effervescent; 
moderately alkaline; clear wavy boundary. 

IVC4—42 to 60 inches; light brownish gray (10YR 6/2) 
very gravelly light clay loam, dark grayish brown 
(10YR 4/2) moist; massive; soft, friable, sticky and 
plastic; few fine and very fine roots; 45 percent 
pebbles; violently effervescent; moderately alkaline. 


The mollic epipedon is 12 to 16 inches thick. 

The A and C1 horizons are loam or clay loam and are 
18 to 35 percent clay. They are 5 to 35 percent rock 
fragments, of which 0 to 5 percent is stones, 0 to 25 
percent is cobbles, and 5 to 25 percent is pebbles. The 
A horizon is mildly alkaline or moderately alkaline. 

The IIC, IIIC, and IVC horizons are loam or clay loam 
and are 18 to 35 percent clay. They are 10 to 60 percent 
rock fragments, of which 0 to 5 percent is stones, 5 to 
20 percent is cobbles, and 5 to 50 percent is pebbles. 


Reeder series 


The Reeder series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
derived dominantly from weakly consolidated sandy and 
silty sedimentary beds. Slope is 2 to 8 percent. Elevation 
is 3,400 to 3,800 feet. The average annual precipitation 
is about 15 to 19 inches, the average annual air 
temperature is 40 to 45 degrees F, and the frost-free 
period is 110 to 125 days. 

These soils are fine-loamy, mixed Typic Argiborolls. 

Typical pedon of Reeder loam, 2 to 8 percent slopes, 
in cropland, about 1,900 feet north and 2,340 feet west 
of the southeast corner of sec. 1, T. 18 N., R. 15 E. 


Ap—0 to 7 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
fine granular structure; slightly hard, friable, slightly 
sticky and nonplastic; neutral; abrupt smooth 
boundary. 
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B21t—7 to 11 inches; brown (10YR 4/3) silty clay loam, 
dark brown (10YR 3/3) moist; strong medium 
prismatic structure parting to moderate medium 
subangular blocky; hard, friable, sticky and plastic; 
many very fine roots; many very fine pores; thin 
continuous clay films on faces of peds; neutral; clear 
wavy boundary. 

B22t—11 to 15 inches; grayish brown (2.5Y 5/2) silty 
clay loam, dark grayish brown (2.5Y 4/2) moist; 
moderate medium prismatic structure parting to 
moderate fine subangular blocky; slightly hard, 
friable, sticky and plastic; thin continuous clay films 
on faces of peds; many very fine roots; many very 
fine pores; neutral; abrupt irregular boundary. 

B3ca—15 to 20 inches; grayish brown (2.5Y 5/2) silt 
loam, dark grayish brown (2.5Y 4/2) moist; 
moderate medium prismatic structure parting to 
moderate medium and fine subangular blocky; hard, 
friable, sticky and slightly plastic; many very fine 
roots; many very fine pores; common medium 
masses of lime; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 

C1ca—20 to 27 inches; grayish brown (2.5Y 5/2) silt 
loam, dark grayish brown (2.5Y 4/2) moist; weak 
fine subangular blocky structure; hard, friable, sticky 
and plastic; common very fine roots; common 
medium masses of lime; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

C2—27 to 39 inches; grayish brown (2.5Y 5/2) light 
loam, dark grayish brown (2.5Y 4/2) moist; slightly 
hard, very friable, nonsticky and nonplastic; few very 
fine roots; few plates of soft sandstone; few fine 
masses of lime; strongly effervescent; moderately 
alkaline; clear smooth boundary. 

C3r—39 to 60 inches; light yellowish brown (10YR 6/4) 
weakly consolidated sandy and silty sedimentary 
beds that crush to fine sandy loam, yellowish brown 
(10YR 5/4) moist; massive; hard, firm, nonsticky and 
nonplastic; strongly effervescent; moderately 
alkaline. 


Sedimentary beds are at a depth of 20 to 40 inches. 
The mollic epipedon is 8 to 16 inches thick. 

The A horizon is neutral or mildly alkaline. 

The B horizon is loam, clay loam, or silty clay loam 
and averages 25 to 35 percent clay. It is neutral to 
moderately alkaline. 

The C2 horizon is loam or silt loam and averages 18 
to 27 percent clay. 


Regent series 


The Regent series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
derived dominantly from semiconsolidated shale. Slope 
is 2 to 8 percent. Elevation is 3,400 to 4,500 feet. The 
average annual precipitation is about 15 to 19 inches, 
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the average annual air temperature is 40 to 45 degrees 
F, and the frost-free period is 110 to 125 days. 
These soils are fine, montmorillonitic Typic Argiborolls. 
Typical pedon of Regent silty clay loam, 2 to 8 percent 
slopes, in cropland, about 600 feet south and 2,190 feet 
east of the northwest corner of sec. 29, T. 19 N., R. 14 
E. 


Αρ--0 to 6 inches; dark grayish brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium granular structure; slightly 
hard, friable, sticky and plastic; many fine and very 
fine roots; neutral; abrupt smooth boundary. 

B2t—6 to 13 inches; brown (10YR 4/3) silty clay, dark 
brown (10YR 3/3) moist; moderate medium 
prismatic structure parting to strong medium and 
fine subangular blocky; hard, firm, sticky and plastic; 
many fine and very fine roots; common fine pores 
and many very fine pores; thin continuous clay films 
on faces of peds; mildly alkaline; gradual wavy 
boundary. 

B3ca—13 to 29 inches; grayish brown (2.5Y 5/2) silty 
clay loam, grayish brown (2.5Y 4/2) moist; moderate 
medium prismatic structure parting to moderate 
medium and fine subangular blocky; hard, firm, 
sticky and plastic; many fine and very fine roots; 
common fine and very fine pores; few films and 
threads of lime; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 

C1ca—29 to 35 inches; light brownish gray (2.5Y 6/2) 
silty clay loam, dark grayish brown (2.5Y 4/2) moist; 
very weak coarse prismatic structure parting to very 
weak medium and coarse blocky; hard, firm, sticky 
and plastic; common fine and very fine roots; few 
medium and fine pores; few shale particles; common 
threads of lime; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 

C2r—35 to 60 inches; light brownish gray (2.5Y 6/2) 
semiconsolidated shale that crushes to silty. clay 
loam, dark grayish brown (2.5Y 4/2) moist; massive; 
very hard, firm, sticky and plastic; strongly 
effervescent; moderately alkaline. 


Semiconsolidated shale is at a depth of 20 to 40 
inches. The mollic epipedon is 8 to 16 inches thick. 

The A horizon is silty clay loam or silty clay and 
averages 30 to 45 percent clay. 

The B horizon is silty clay loam, clay, or silty clay and 
averages 35 to 50 percent clay. 

The C horizon is clay loam or silty clay loam and 
averages 30 to 40 percent clay. 


Rentsac series 


The Rentsac series consists of shallow, well drained 
soils on uplands. These soils formed in residuum derived 
dominantly from fractured hard sandstone. Slope is 8 to 
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60 percent. Elevation is 2,400 to 3,500 feet. The average 
annual precipitation is about 10 to 14 inches, the 
average annual air temperature is 42 to 45 degrees F, 
and the frost-free period is 115 to 135 days. 

These soils are loamy-skeletal, mixed (calcareous), 
frigid Lithic Ustic Torriorthents. 

Typical pedon of a Rentsac channery loam in an area 
of Yawdim-Abor-Rentsac complex, 8 to 60 percent 
slopes, in rangeland, about 2,500 feet east and 2,600 
feet north of the southwest corner of sec. 27, T. 21 N., 
R. 18 E. 


A11—0 to 3 inches; pale olive (5Y 6/3) channery loam, 
olive (5Y 4/3) moist; weak fine and very fine 
granular structure; soft, very friable, slightly sticky 
and slightly plastic; many fine and very fine roots; 
many fine and very fine pores; 20 percent angular 
pebbles; strongly effervescent; moderately alkaline; 
clear wavy boundary. 

A12—3 to 7 inches; pale brown (10YR 6/3) channery 
loam, brown (10YR 4/3) moist; weak medium and 
fine subangular blocky structure parting to moderate 
fine and very fine granular; slightly hard, very friable, 
sticky and plastic; many fine and very fine roots; 
many fine and very fine pores; 20 percent angular 
pebbles; strongly effervescent; moderately alkaline; 
clear wavy boundary. 

C—7 to 17 inches; light yellowish brown (10YR 6/4), 
extremely flaggy loam, dark yellowish brown (10YR 
4/4) moist; weak medium and fine subangular 
blocky structure; very hard, friable, slightly sticky and 
slightly plastic; moderate fine and very fine roots 
matted between coarse fragments; 80 percent 
angular cobbles; strongly effervescent; moderately 
alkaline; abrupt wavy boundary. 

R—17 inches; light gray (10YR 7/2) fractured hard 
sandstone. 


Hard sandstone is at a depth of 10 to 20 inches. 

The A horizon is 10 to 27 percent clay. It is 15 to 35 
percent rock fragments, of which 0 to 10 percent is 
cobbles and 15 to 25 percent is angular pebbles. 

The C horizon is 10 to 27 percent clay. It is 40 to 75 
percent rock fragments, of which 0 to 5 percent is 
stones, 15 to 40 percent is angular cobbles, and 25 to 
60 percent is angular pebbles. 


Richey series 


The Richey series consists of deep, well drained soils 
on terraces and fans. These soils formed in alluvium. 
Slope is 0 to 2 percent. Elevation is 2,200 to 3,500 feet. 
The average annual precipitation is about 10 to 14 
inches, the average annual air temperature is 42 to 45 
degrees F, and the frost-free period is 115 to 135 days. 

These soils are fine, montmorillonitic Aridic 
Haploborolis. 
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Typical pedon of Richey silty clay loam, O to 2 percent 
slopes, in rangeland, about 660 feet west and 2,000 feet 
south of the northeast corner of sec. 15, T. 15 N., R. 23 
E. 


Ap—0 to 7 inches; grayish brown (10YR 5/2) silty clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate fine and very fine granular structure in 
upper 4 inches parting to moderate medium 
subangular blocky below this depth; hard, friable, 
sticky and plastic; common fine and very fine roots; 
very fine pores; slightly effervescent; mildly alkaline; 
abrupt smooth boundary. 

B2—7 to 13 inches; grayish brown (10YR 5/2) heavy 
silty clay loam, dark grayish brown (10YR 4/2) 
moist; very dark grayish brown (10YR 3/2) organic 
stains on faces of peds; moderate medium prismatic 
structure parting to moderate fine and very fine 
subangular blocky; hard, friable, sticky and plastic; 
many fine and very fine roots and few medium roots; 
many fine and very fine pores; strongly effervescent; 
moderately alkaline; gradual wavy boundary. 

B31ca—13 to 20 inches; light brownish gray (10YR 6/2) 
heavy silty clay loam, dark grayish brown (10YR 
4/2) moist; moderate medium prismatic structure 
parting to moderate medium subangular blocky; very 
hard, friable, sticky and plastic; many fine and very 
fine roots; many fine and very fine pores; few fine 
threads and masses of lime; strongly effervescent; 
moderately alkaline; gradual wavy boundary. 

B32ca—20 to 29 inches; light brownish gray (10YR 6/2) 
heavy silty clay loam, dark grayish brown (10YR 
4/2) moist; moderate fine subangular blocky 
structure; very hard, friable, sticky and plastic; 
common fine and very fine roots; many fine and very 
fine pores; common fine masses of lime; strongly 
effervescent; strongly alkaline; gradual wavy 
boundary. 

C1cs—29 to 45 inches; light brownish gray (2.5Y 6/2) 
light silty clay, dark grayish brown (2.5Y 4/2) and 
very dark grayish brown (2.5Y 3/2) moist; weak fine 
subangular blocky structure; extremely hard, firm, 
sticky and plastic; few fine and very fine roots; many 
fine and very fine pores; common masses of 
gypsum and other salts; slightly effervescent; 
strongly alkaline; clear wavy boundary. 

C2—45 to 66 inches; light brownish gray (2.5Y 6/2) silty 
clay loam, dark grayish brown (2.5Y 4/2) moist; thin 
strata of light grayish brown (2.5Y 6/2) loam; 
massive; extremely hard, firm, sticky and plastic; few 
very fine roots; common fine and very fine pores; 
few fine threads and masses of gypsum and other 
salts; slightly effervescent; strongly alkaline. 


The mollic epipedon is 7 to 12 inches thick. 
The A horizon is neutral or mildly alkaline. 
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The B horizon is silty clay loam or silty clay and 
averages 35 to 45 percent clay. It is moderately alkaline 
or strongly alkaline. 

The C horizon is clay loam, silty clay loam, or silty clay 
and averages 35 to 45 percent clay. It is moderately 
alkaline or strongly alkaline. 


Roy series 


The Roy series consists of deep, well drained soils on 
terraces, fans, and foot slopes. These soils formed in 
alluvium derived from mixed rock sources. Slope is 0 to 
45 percent. Elevation is 3,400 to 5,300 feet. The average 
annual precipitation is about 15 to 19 inches, the 
average annual air temperature is 40 to 45 degrees F, 
and the frost-free period is 105 to 125 days. 

These soils are clayey-skeletal, mixed Typic 
Argiborolls. 

Typical pedon of Roy very stony clay loam, 2 to 8 
percent slopes, in rangeland, about 2,440 feet east and 
1,200 feet south of the northwest corner of sec. 13, T. 
16 N., R. 18 E. 


A1—0 to 7 inches; dark grayish brown (10YR 4/2) very 
stony light clay loam, very dark brown (10YR 2/2) 
moist; moderate fine and very fine granular 
structure; slightly hard, very friable, sticky and 
plastic; many very fine and fine roots and common 
medium roots; 25 percent angular stones; mildly 
alkaline; clear wavy boundary. 

B21t—7 to 12 inches; brown (10YR 5/3) very cobbly 
heavy clay loam, dark brown (10YR 3/3) moist; very 
dark grayish brown (10YR 3/2, moist) coatings on 
peds; strong fine subangular blocky structure; very 
hard, friable, sticky and plastic; many fine and very 
fine roots and common medium roots; many fine 
and very fine pores; thin continuous clay films on 
faces of peds; 50 percent angular cobbles; neutral; 
clear wavy boundary. 

B22t—12 to 17 inches; brown (10YR 5/3) very cobbly 
heavy clay loam, dark brown (10YR 4/3) moist; dark 
brown (10YR 3/3, moist) coatings on peds; strong 
fine subangular blocky structure; hard, friable, sticky 
and plastic; many fine and very fine roots and 
common medium roots; many fine and very fine 
pores; thin continuous clay films on faces of peds; 
50 percent angular cobbles; mildly alkaline; clear 
irregular boundary. 

B3ca—17 to 24 inches; grayish brown (10YR 5/2) very 
cobbly clay loam, brown (10YR 4/3) moist; 
moderate fine subangular blocky structure; hard, 
friable, sticky and plastic; many fine and very fine 
roots and common medium roots; many fine and 
very fine pores; 55 percent angular cobbles that 
have lime coatings on undersides; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 
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C1ca—24 to 30 inches; light brownish gray (2.5Y 6/2) 
extremely cobbly clay loam, olive brown (2.5Y 4/4) 
moist; weak fine and medium subangular blocky 
structure; hard, friable, sticky and plastic; common 
fine and very fine roots and few medium roots; many 
fine and very fine pores; 60 percent angular cobbles; 
many fine distinct threads and masses of lime; 
strongly effervescent; moderately alkaline; diffuse 
wavy boundary. 

C2—30 to 60 inches; grayish brown (2.5Y 5/2) extremely 
cobbly light clay loam, olive brown (2.5Y 4/4) moist; 
massive; hard, friable, sticky and plastic; few fine 
and very fine roots; common fine and very fine 
pores and few medium pores; 65 percent angular 
cobbles; strongly effervescent; moderately alkaline. 


The mollic epipedon is 7 to 16 inches thick. 

The A horizon is clay loam or loam and is 15 to 40 
percent clay. it is 10 to 35 percent rock fragments, of 
which 0 to 25 percent is stones, 5 to 20 percent is 
rounded and angular cobbles, and 5 to 20 percent is 
pebbles. 

The Bt horizon is clay loam or clay and averages 35 to 
50 percent clay. It is 40 to 70 rock fragments, of which 0 
to 5 percent is stones, 20 to 60 percent is cobbles, and 
15 to 30 percent is pebbles. 

The C horizon is loam or clay loam and is 20 to 35 
percent clay. It is 60 to 85 percent rock fragments, of 
which 0 to 5 percent is stones, 40 to 65 percent is 
cobbles, and 20 to 30 percent is pebbles. 


Sanje series 


The Sanje series consists of deep, well drained soils 
on terraces and fans. These soils formed in alluvium 
derived dominantly from shale and limestone. Slope is 0 
to 4 percent. Elevation is 3,800 to 4,200 feet. The 
average annual precipitation is about 10 to 14 inches, 
the average annual air temperature is 42 to 45 degrees 
F, and the frost-free period is 115 to 135 days. 

These soils are clayey over loamy-skeletal, mixed 
Aridic Haploborolls. 

Typical pedon of Sanje clay loam, 0 to 4 percent 
slopes, in rangeland, about 2,575 feet west and 2,380 
feet north of the southeast corner of sec. 31, T. 12 Ν., 
R. 24 E. 


Ap—O to 5 inches; grayish brown (10YR 5/2) heavy clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate very fine granular structure; slightly hard, 
very friable, sticky and plastic; many fine and very 
fine roots; many fine and very fine pores; less than 5 
percent pebbles and few cobbles and stones; 
slightly effervescent; mildly alkaline; abrupt wavy 
boundary. 
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B21—5 to 12 inches; grayish brown (10YR 5/2) light 
clay, dark grayish brown (10YR 4/2) moist; weak 
medium prismatic structure parting to strong medium 
and fine subangular blocky; hard, friable, sticky and 
plastic; common fine and very fine roots and few 
medium roots; many fine and very fine pores; few 
thin very dark grayish brown films of organic matter 
on faces of peds; 2 percent pebbles; strongly 
effervescent; mildly alkaline; clear irregular 
boundary. 

B22—12 to 18 inches; light brownish gray (10YR 6/2) 
light clay, dark brown (10YR 4/2) moist; moderate 
medium prismatic structure parting to moderate fine 
and medium subangular blocky; hard, friable, sticky 
and plastic; common fine roots and many very fine 
roots; many fine and very fine pores; 3 percent 
pebbles; few fine and medium masses of lime; 
strongly effervescent; moderately alkaline; gradual 
irregular boundary. 

B3ca—18 to 30 inches; gray (10YR 6/1) light clay, dark 
gray (10YR 4/1) moist; moderate medium prismatic 
structure parting to weak medium and fine 
subangular blocky; very hard, friable, sticky and 
plastic; common fine and very fine roots; many fine 
and very fine pores; 2 percent pebbles; many fine 
masses of lime; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

IIC—30 to 60 inches; very pale brown (10YR 7/3) 
extremely gravelly sandy loam, brown (10YR 5/3) 
moist; massive; hard, very friable, slightly sticky and 
slightly plastic; few very fine roots; many very fine 
pores; 60 percent pebbles and 10 percent cobbles; 
violently effervescent; moderately alkaline. 


The A horizon is neutral or mildly alkaline. It is O to 10 
percent pebbles and 0 to 5 percent cobbles. 

The B horizon is clay loam or clay and averages 35 to 
45 percent clay. It is 0 to 10 percent pebbles and 0 to 5 
percent cobbles. It is mildly alkaline or moderately 
alkaline. 

The IIC horizon is sandy loam or loam and is 5 to 20 
percent clay. It is 45 to 70 percent rock fragments, of 
which 5 to 15 percent is cobbles and 40 to 55 percent is 
pebbles. Depth to the very gravelly or extremely gravelly 
IIC horizon is 20 to 36 inches. 


Savage series 


The Savage series consists of deep, well drained soils 
on terraces, fans, and foot slopes. These soils formed in 
alluvium. Slope is 0 to 8 percent. Elevation is 3,500 to 
4,200 feet. The average annual precipitation is about 15 
to 19 inches, the average annual air temperature is 40 to 
.45 degrees F, and the frost-free period is 110 to 125 
days. 

These soils are fine, montmorillonitic Typic Argiborolls. 
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Typical pedon of Savage silty clay loam, 0 to 2 
percent slopes, in cropland, about 1,750 feet south and 
1,400 feet west of the northeast corner of sec. 6, T. 14 
Ν., R. 28 E. 


Αρ--0 to 6 inches; grayish brown (10YR 5/2) silty clay 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium and fine subangular blocky structure 
parting to moderate fine granular; hard, friable, 
sticky and plastic; many fine and very fine roots and 
common medium roots; many fine and very fine 
pores; mildly alkaline; abrupt smooth boundary. 

B2t—6 to 13 inches; brown (10YR 5/3) silty clay, dark 
brown (10YR 4/3) moist; moderate medium and 
coarse prismatic structure parting to strong fine and 
medium subangular blocky; very hard, firm, sticky 
and very plastic; many fine and very fine roots and 
common medium roots; many fine and very fine 
pores; thin continuous clay films on faces of peds; 
mildly alkaline; clear irregular boundary. 

B3ca—13 to 29 inches; brown (10YR 5/3) heavy silty 
clay loam, dark brown (10YR 4/3) moist; weak 
medium and coarse prismatic structure parting to 
strong fine and medium subangular blocky; very 
hard, firm, sticky and plastic; many fine and very fine 
roots and common medium roots; many fine and 
very fine pores; common masses and seams of 
lime, strongly effervescent; mildly alkaline; gradual 
wavy boundary. 

C1ca—29 to 44 inches; pale brown (10YR 6/3) silty clay 
loam, dark grayish brown (10YR 4/2) and brown 
(10YR 4/3) moist; weak fine and medium 
subangular blocky structure; very hard, friable, sticky 
and plastic; common fine and very fine roots and 
few medium roots; many fine and very fine pores; 
common masses and seams of gypsum and lime; 
strongly effervescent; moderately alkaline; diffuse 
wavy boundary. 

C2—44 to 52 inches; pale brown (10YR 6/3) light silty 
clay loam, dark grayish brown (10YR 4/2) moist; 
many medium prominent reddish yellow (7.5YR 6/6) 
mottles; massive; very hard, friable, sticky and 
plastic; common fine and very fine roots and few 
medium roots; many fine and very fine pores; 
common masses and seams of gypsum and 
segregated lime; strongly effervescent; mildly 
alkaline; diffuse wavy boundary. 

C3—52 to 66 inches; pale brown (10YR 6/3) light clay 
loam, yellowish brown (10YR 5/6) moist; common 
fine prominent reddish yellow (7.5 YR 6/6) mottles; 
massive; very hard, friable, sticky and plastic; few 
fine and very fine roots; many fine and very fine 
pores; common masses and seams of gypsum and 
lime; strongly effervescent; mildly alkaline. 


The mollic epipedon is 7 to 14 inches thick. 
The A horizon is neutral or mildly alkaline. 
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The C horizon is silty clay loam or silty clay and 
averages 30 to 45 percent clay. It is mildly alkaline or 
moderately alkaline. 


Shambo series 


The Shambo series consists of deep, well drained 
soils on fans, foot slopes, and terraces. These soils 
formed in alluvium derived from mixed rock sources. 


Slope is 0 to 15 percent. Elevation is 3,500 to 4,000 feet. 


The average annual precipitation is about 15 to 19 
inches, the average annual air temperature is 40 to 45 
degrees F,.and the frost-free period is 105 to 130 days. 
These soils are fine-loamy, mixed Typic Haploborolls. 
Typical pedon of Shambo loam, 2 to 8 percent slopes, 
in rangeland, about 1,500 feet west and 1,200 feet north 
of the southeast corner of sec. 35, T. 18 N., R. 15 E. 


A1—0 to 6 inches; very dark brown (10YR 4/2) heavy 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate fine granular structure; slightly hard, 
friable, slightly sticky and slightly plastic; mildly 
alkaline; clear smooth boundary. 

B21—6 to 9 inches; brown (10YR 5/3) loam, brown 
(10YR 4/3) moist; moderate medium prismatic 
structure parting to moderate medium subangular 
blocky; hard, friable, slightly sticky and slightly 
plastic; many fine and very fine roots; many fine and 
very fine pores; slightly effervescent; mildly alkaline; 
clear wavy boundary. 

B22—9 to 18 inches; pale brown (10YR 6/3) loam, 
yellowish brown (10YR 5/4) moist; moderate 
medium prismatic structure parting to weak medium 
subangular blocky; hard, friable, slightly sticky and 
slightly plastic; common fine and very fine roots; 
many very fine pores; slightly effervescent; mildly 
alkaline; clear wavy boundary. 

C1ca—18 to 26 inches; very pale brown (10YR 7/3) 
loam, brown (10YR 5/3) moist; weak medium 
subangular blocky structure; hard, friable, nonsticky 
and nonplastic; common fine and very fine roots; 
many very fine pores; common small masses of 
limé; strongly effervescent; moderately alkaline; 
gradual wavy boundary. 

C2—26 to 60 inches; very pale brown (10YR 7/3) loam, 
brown (10YR 5/3) moist; massive; hard, friable, 
nonsticky and nonplastic; common fine and very fine 
roots; many fine and very fine pores; few small 
masses of lime; strongly effervescent; moderately 
alkaline. 


The A horizon is neutral or mildly alkaline. 

The B horizon is loam or clay loam and averages 20 
to 30 percent clay. It is neutral to moderately alkaline. 

The C horizon is fine sandy loam, loam, or clay loam 
and averages 18 to 90 percent clay. It is mildly alkaline 
or moderately alkaline. 


Soil survey 


Sheege series 


The Sheege series consists of shallow, well drained 
soils on uplands and mountainsides. These soils formed 
in residuum derived dominantly from fractured hard 
limestone. Slope is 2 to 60 percent. Elevation is 4,600 to 
8,500 feet. The average annual precipitation is about 20 
to 28 inches, the average annual air temperature is 36 to 
42 degrees F, and the frost-free period is 50 to 90 days. 

These soils are loamy-skeletal, carbonatic Cryic Lithic 
Rendolls. 

Typical pedon of a Sheege very stony loam in an area 
of Sheege-Skaggs very stony loams, 2 to 15 percent 
slopes, in rangeland, about 2,500 feet south and 1,400 
feet east of the northwest corner of sec. 33, T. 13 N., R. 
18 E. 


A1—0 to 6 inches; dark gray (10YR 4/1) very stony 
loam, black (10YR 2/1) moist; weak fine granular 
structure; soft, friable, nonsticky and nonplastic; 
many fine and very fine roots; 20 percent stones 
and 10 percent pebbles; slightly effervescent; mildly 
alkaline; clear smooth boundary. 

Cca—6 to 12 inches; pale brown (10YR 6/3) very 
channery loam, brown (10YR 4/9) moist; massive; 
soft, friable, nonsticky and nonplastic; many fine and 
very fine roots; 40 percent angular pebbles and 15 
percent cobbles; strongly effervescent; moderately 
alkaline; abrupt smooth boundary. 

R—12 inches; fractured hard limestone. 


Hard limestone is at a depth of 10 to 20 inches. 

The Α horizon is channery loam, stony loam, or very 
stony loam and averages 18 to 27 percent clay. It is 10 
to 30 percent angular pebbles, 10 to 20 percent angular 
cobbles, and 0 to 20 percent stones. It is mildly alkaline 
or moderately alkaline. 

The C horizon, where present, is loam or silt loam and 
averages 15 to 27 percent clay. It is 30 to 75 percent 
rock fragments, of which 0 to 10 percent is stones, 10 to 
30 percent is cobbles, and 20 to 40 percent is pebbles. 
It is mildly alkaline or moderately alkaline. 


Sinnigam series 


The Sinnigam series consists of shallow, well drained 
soils on uplands. These soils formed in residuum derived 
dominantly from fractured hard sandstone. Slope is 2 to 
15 percent. Elevation is 3,500 to 4,700 feet. The average 
annual precipitation is about 15 to 19 inches, the 
average annual air temperature is 40 to 45 degrees F, 
and the frost-free period is 110 to 125 days. 

These soils are clayey-skeletal, mixed Lithic 
Argiborolls. 

Typical pedon of a Sinnigam channery clay loam in an 
area of Borky-Sinnigam channery clay loams, 2 to 8 
percent slopes, in cropland, about 2,600 feet west and 
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400 feet south of the northeast corner of sec. 23, T. 15 
N., R. 21 E. 


Ap—0 to 5 inches; dark brown (10YR 4/3) channery light 
clay loam, very dark brown (10YR 3/3) moist; strong 
medium granular structure; hard, friable, slightly 
sticky and slightly plastic; 30 percent angular 
sandstone pebbles; neutral; abrupt smooth 
boundary. 

B21t—5 to 9 inches; brown (10YR 5/3) very channery 
heavy clay loam, brown (10YR 4/3) moist; strong 
fine and very fine subangular blocky structure; hard, 
friable, sticky and plastic; many fine and very fine 
roots; many fine and very fine pores; thin continuous 
clay films on faces of peds; 40 percent angular 
sandstone pebbles; neutral; clear wavy boundary. 

B22t—9 to 16 inches; brown (10YR 5/3) very channery 
heavy clay loam, dark brown (10YR 4/3) moist; 
strong fine subangular blocky structure; very hard, 
friable, sticky and plastic; many fine and very fine 
roots; many fine and very fine pores; thin continuous 
clay films on faces of peds; 50 percent angular 
sandstone pebbles; neutral; abrupt wavy boundary. 

R—16 inches; pale brown (10YR 6/3) fractured hard 
sandstone. 


Hard sandstone is at a depth of 10 to 20 inches. The 
mollic epipedon is 6 to 10 inches thick. 

The A horizon is loam or clay loam and is 20 to 35 
percent clay. it is 20 to 50 percent rock fragments, of 
which 0 to 20 percent is stones, 5 to 15 percent is 
angular cobbles, and 15 to 30 percent is angular 
pebbles. 

The B horizon is clay loam or clay and is 35 to 45 
percent clay. It is 40 to 70 percent rock fragments, of 
which 0 to 5 percent is stones, 20 to 30 percent is 
angular cobbles, and 20 to 50 percent is angular 
pebbles. 


Sipple series 


The Sipple series consists of deep, well drained soils 
on terraces. These soils formed in alluvium derived 
dominantly from limestone. Slope is O to 4 percent. 
Elevation is 4,000 to 4,800 feet. The average annual 
precipitation is about 17 to 24 inches, the average 
annual air temperature is 40 to 43 degrees F, and the 
frost-free period is 90 to 110 days. 

These soils are fine-loamy, mixed Udic Argiborolls. 

Typical pedon of Sipple loam, 0 to 4 percent slopes, in 
cropland, about 300 feet west and 200 feet north of the 
southeast corner of sec. 16, T. 14 N., R. 16 E. 


ΑΡ---0 to 6 inches; dark grayish brown (10YR 4/2) loam, 
black (10YR 2/1) moist; moderate fine granular 
Structure; soft, very friable, slightly sticky and 
nonplastic; neutral; clear smooth boundary. 
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B2t—6 to 13 inches; brown (10YR 4/2) clay loam, dark 
brown (10YR 3/3) moist; strong medium prismatic 
structure parting to moderate medium subangular 
blocky; hard, friable, sticky and plastic; many fine 
and very fine roots; many fine and very fine pores; 
thin continuous clay films on faces of peds; neutral; 
abrupt wavy boundary. 

B31—18 to 22 inches; pale brown (10YR 6/3) loam, 
brown (10YR 4/3) moist; moderate medium 
prismatic structure parting to moderate medium 
subangular blocky; hard, very friable, slightly sticky 
and slightly plastic; many fine and very fine roots; 
many fine and very fine pores; few pebbles that 
have heavy undercoating of lime; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

B32ca—22 to 34 inches; light gray (10YR 7/1) silty clay 
loam, pale brown (10YR 5/3) moist; moderate 
medium prismatic structure parting to moderate 
medium subangular blocky; hard, friable, slightly 
sticky and plastic; common fine and very fine roots; 
many fine and very fine pores; many films and 
threads of lime; violently effervescent; moderately 
alkaline; clear wavy boundary. 

C1ca—34 to 52 inches; white or light gray (10YR 8/2, 
7/2) silty clay loam, brown and yellowish brown 
(10YR 5/3, 5/4) moist; weak very fine angular 
blocky structure; hard, friable, sticky and plastic; few 
very fine roots; many fine and very fine pores; many 
threads and films of lime; violently effervescent; 
moderately alkaline; abrupt wavy boundary. 

llC2—52 to 66 inches; very pale brown (10YR 7/3) very 
gravelly loam, yellowish brown (10YR 5/4) moist; 
massive; slightly hard, very friable, slightly sticky and 
slightly plastic; 45 percent pebbles; violently 
effervescent. 


The mollic epipedon is 8 to 16 inches thick. 

The A horizon is 0 to 10 percent limestone pebbles. 

The B horizon is clay loam or silty clay loam and 
averages 27 to 35 percent clay. It is neutral to 
moderately alkaline. 

The C horizon is loam, clay loam, or silty clay loam 
and averages 18 to 30 percent clay. It is O to 15 percent 
pebbles. 

The ΙΙΟ horizon is sandy loam or loam and averages 7 
to 25 percent clay. It is 50 to 75 percent rock fragments, 
of which 5 to 20 percent is cobbles and 45 to 55 percent 
is pebbles. Depth to the IIC horizon is dominantly 40 to 
60 inches. 


Skaggs series 


The Skaggs series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
derived dominantly from fractured hard limestone. Slope 
is 2 to 60 percent. Elevation is 4,000 to 8,000 feet. The 


334 


average annual precipitation is about 18 to 26 inches, 
the average annual air temperature is 38 to 42 degrees 
F, and the frost-free period is 60 to 90 days. 

These soils are loamy-skeletal, carbonatic Calcic 
Cryoborolls. 

Typical pedon of a Skaggs loam in an area of Skaggs- 
Sheege complex, 2 to 15 percent slopes, in rangeland, 
about 2,440 feet east and 590 feet south of the 
northwest corner of sec. 3, T. 13 N., R. 19 E. 


A1—0 to 8 inches; very dark grayish brown (10YR 3/2) 
heavy loam, very dark brown (10YR 2/2) moist; 
moderate fine granular structure; soft, very friable, 
slightly sticky and slightly plastic; many fine and very 
fine roots; many very fine pores; 15 percent pebbles; 
slightly effervescent; moderately alkaline; clear wavy 
boundary. 


C1ca—8 to 18 inches; light gray (10YR 7/2) very 
gravelly heavy loam, light grayish brown (10YR 6/2) 
moist; weak medium and fine subangular blocky 
structure; soft, very friable, slightly sticky and slightly 
plastic; many fine and very fine roots; common fine 
pores and many very fine pores; 35 percent rock 
fragments; disseminated lime; violently effervescent; 
moderately alkaline; gradual wavy boundary. 


C2ca—18 to 24 inches; white (10YR 8/2) very gravelly 
heavy loam, light gray (10YR 7/2) moist; massive; 
slightly hard, very friable, slightly sticky and slightly 
plastic; common fine and very fine roots; common 
fine pores and many very fine pores; 45 percent 
rock fragments; disseminated lime; violently 
effervescent; moderately alkaline; clear wavy 
boundary. 


C3ca—24 to 32 inches; pale brown (10YR 6/3) very 
gravelly clay loam, brown (10YR 5/3) moist; weak 
very fine subangular blocky structure; hard, friable, 
slightly sticky and plastic; few very fine roots; many 
very fine pores; 50 percent rock fragments; few 
threads of lime; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

R—32 inches; fractured hard limestone. 


Hard limestone is at a depth of 20 to 40 inches. The 
mollic epipedon is 7 to 16 inches thick. 

The A horizon is loam 18 to 27 percent clay. It is 10 to 
35 percent rock fragments, of which 0 to 25 percent is 
stones, 0 to 20 percent is angular cobbles, and 5 to 20 
percent is angular pebbles. It is mildly alkaline or 
moderately alkaline. 

The C horizon is loam, silt loam, or clay loam and is 
18 to 30 percent clay. It is 35 to 60 percent rock 
fragments, of which 0 to 10 percent is stones, 15 to 25 
percent is angular cobbles, and 20 to 40 percent is 
angular pebbles. 


Soil survey 


Straw series 


The Straw series consists of deep, well drained soils 
on low terraces, fans, and flood plains. These soils 
formed in alluvium derived from mixed rock sources. 
Slope is 0 to 8 percent. Elevation is 3,700 to 4,500 feet. 
The average annual precipitation is about 15 to 19 
inches, the average annual air temperature is 40 to 45 
degrees F, and the frost-free period is 110 to 130 days. 

These soils are fine-loamy, mixed Cumulic 
Haploborolls. 

Typical pedon of Straw clay loam, 0 to 2 percent 
slopes, in cropland, about 1,520 feet east and 2,380 feet 
north of the southwest corner of sec. 10, T. 15 N., R. 18 
E. 


Αρ--0 to 7 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate coarse and medium granular structure; 
hard, friable, sticky and plastic; many fine and very 
fine roots; numerous wormcasts; slightly 
effervescent; mildly alkaline; clear smooth boundary. 


A12—7 to 16 inches; dark grayish brown (10YR 4/2) 
clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium and coarse granular 
structure; hard, friable, sticky and plastic; common 
fine roots and many very fine roots; many fine and 
very fine pores; many wormcasts; strongly 
effervescent; mildly alkaline; clear wavy boundary. 


A13—16 to 24 inches; grayish brown (10YR 5/2) silty 
clay loam, dark brown (10YR 3/3) moist; weak 
medium prismatic structure parting to weak medium 
subangular blocky; hard, friable, sticky and plastic; 
common fine and very fine roots; many fine and very 
fine pores; many wormcasts; strongly effervescent; 
mildly alkaline; clear wavy boundary. 

C1—24 to 29 inches; light brownish gray (10YR 6/2, 
6/3) loam that has strata of sandy loam, dark brown 
(10YR 3/3) moist; slightly hard, very friable, 
nonsticky and nonplastic; common fine and very fine 
roots; many fine and very fine pores; strongly 
effervescent; mildly alkaline; abrupt wavy boundary. 

A11b—29 to 35 inches; dark grayish brown (10YR 4/2) 
clay loam, very dark grayish brown (10YR 3/2) 
moist; massive; hard, fríable, sticky and plastic; 
common very fine roots; many very fine pores; few 
fine masses and threads of lime; strongly 
effervescent; mildly alkaline; abrupt smooth 
boundary. 

A12b—35 to 48 inches; dark grayish brown (10YR 4/2) 
loam that has strata of sandy loam, very dark 
grayish brown (10YR 3/2) moist; slightly hard, very 
friable, nonsticky and nonplastic; common very fine 
roots; many very fine pores; strongly effervescent; 
mildly alkaline; abrupt wavy boundary. 
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A13b—48 to 60 inches; grayish brown (10YR 5/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
moist; common fine and medium distinct dark gray 
(10YR 4/1) and reddish brown (5YR 5/6) mottles; 
massive; very hard, friable, sticky and plastic; few 
very fine roots; many very fine pores; strongly 
effervescent; mildly alkaline. 


The mollic epipedon is 16 to 40 inches thick. 
The A1 horizon is loam or clay loam and averages 20 
to 35 percent clay. It is neutral to moderately alkaline. 


The C horizon is stratified sandy loam, loam, silt loam, 
and clay loam. It averages 20 to 32 percent clay. It is 0 
to 10 percent pebbles and is mildly alkaline or 
moderately alkaline. 


Sudworth series 


The Sudworth series consists of deep, well drained 
soils on low terraces and flood plains. These soils 
formed in alluvium derived from mixed rock sources. 
Slope is 0 to 2 percent. Elevation is 2,500 to 4,700 feet. 
The average annual precipitation is about 15 to 19 
inches, the average annual air temperature is 40 to 45 
degrees F, and the frost-free period is 110 to 125 days. 


These soils are fine-loamy over sandy or sandy- 
skeletal, mixed Cumulic Haploborolls. 


Typical pedon of a Sudworth loam in an area of 
Sudworth-Nesda loams, in rangeland, about 1,210 feet 
east and 915 feet north of the southwest corner of sec. 
4, T. 15 N., R. 18 E. 


A11—0 to 7 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate fine granular structure in the upper 2 
inches parting to weak medium and fine subangular 
blocky in the lower 5 inches; slightly hard, very 
friable, slightly sticky and slightly plastic; many fine 
and very fine roots; many very fine pores; 5 percent 
angular limestone, sandstone, and shale pebbles; 
strongly effervescent; mildly alkaline; gradual wavy 
boundary. 


Α12---7 to 19 inches; dark grayish brown (10YR 4/9) 
loam, very dark brown (10YR 3/2) moist; weak 
medium prismatic structure parting to weak medium 
and fine subangular blocky; slightly hard, friable, 
slightly sticky and slightly plastic; many fine and very 
fine roots; many fine and very fine pores; 5 percent 
angular limestone, sandstone, and shale pebbles; 
strongly effervescent; mildly alkaline; gradual wavy 
boundary. 
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A13—19 to 27 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium and fine subangular blocky structure; hard, 
friable, slightly sticky and slightly plastic; many fine 
and very fine roots; many fine and very fine pores; 5 
percent angular limestone, sandstone, and shale 
pebbles; strongly effervescent; moderately alkaline; 
clear wavy boundary. 

IIC—27 to 66 inches; grayish brown (10YR 5/2) 
extremely gravelly loamy sand, dark grayish brown 
(10YR 4/2) moist; single grain; nonsticky and 
nonplastic; common fine and very fine roots; 80 
percent angular limestone, sandstone, and shale 
pebbles; strongly effervescent; moderately alkaline. 


The mollic epipedon is 16 to 36 inches thick. The 
upper part of the control section is mainly loam or clay 
loam and has strata of sandy loam or silt loam. It 
averages 20 to 33 percent clay. It is mildly alkaline or 
moderately alkaline. The extremely gravelly or very 
gravelly IIC horizon is at a depth of 20 to 36 inches. 

The Α horizon is 0 to 10 percent pebbles. It is mildly 
alkaline or moderately alkaline. 

The IIC horizon is very gravelly loamy sand or 
extremely gravelly loamy sand and has thin strata of 
loam, sandy loam, or sand. It is mildly alkaline to 
moderately alkaline. 


Syblon series 


The Syblon series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
and alluvium derived dominantly from semiconsolidated 
shale. Slope is 2 to 8 percent. Elevation is 2,200 to 
3,800 feet. The average annual precipitation is about 10 
to 14 inches, the average annual air temperature is 40 to 
45 degrees F, and the frost-free period is 115 to 135 
days. 

These soils are fine, montmorillonitic Abruptic Aridic 
Argiborolls. 

Typical pedon of Syblon loam, 2 to 8 percent slopes, 
in rangeland, about 900 feet south and 100 feet east of 
the northwest corner of sec. 7, T. 15 N., R. 24 E. 


A11—0 to 4 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
very fine granular structure; soft, very friable, slightly 
sticky and slightly plastic; many fine and very fine 
roots and few medium roots; few pebbles; slightly 
acid; clear wavy boundary. 

A12—4 to 9 inches; brown (10YR 5/3) loam, dark brown 
(10YR 3/3) moist; weak very fine and fine platy 
structure parting to moderate fine granular; slightly 
hard, friable, sticky and plastic; many fine and very 
fine roots and few medium roots; many fine and very 
fine pores; few pebbles; slightly acid; clear wavy 
boundary. 
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B21t—9 to 15 inches; brown (10YR 5/3) clay, dark 
brown (10YR 4/3) moist; strong medium prismatic 
structure parting to strong fine and very fine 
subangular blocky; very hard, firm, sticky and plastic; 
common fine and very fine roots and few medium 
roots; many fine and very fine pores; thin clay films 
on faces of peds; light brownish gray (10YR 6/2) silt 
coatings on top of prisms and on vertical faces of 
peds; slightly acid; gradual wavy boundary. 

B22t—15 to 21 inches; brown (10YR 5/3) clay, dark 
brown (10YR 4/3) moist; weak medium and coarse 
prismatic structure parting to moderate medium and 
fine angular blocky; very hard, firm, sticky and 
plastic; common fine and very fine roots and few 
medium roots; many fine and very fine pores; thin 
continuous clay films on faces of peds; mildly 
alkaline; gradual wavy boundary. 

B3—21 to 29 inches; dark gray (10YR 4/1) clay, very 
dark gray (10YR 3/1) moist; weak very coarse 
prismatic structure parting to weak medium platy; 
extremely hard, very firm, very sticky and very 
plastic; common fine and very fine roots; many very 
fine pores and common fine pores; mildly alkaline; 
diffuse wavy boundary. 

C2r—29 to 60 inches; grayish brown (2.5Y 5/2) clayey 
shale that crushes to clay or silty clay, dark grayish 
brown (2.5Y 4/2) moist; strong fine and very fine 
platy shale; extremely hard, extremely firm; few 
roots to a depth of 34 inches; common fine irregular 
filaments and masses of lime and masses of 
gypsum between depths of 29 and 35 inches. 


Shale is at a depth of 20 to 40 inches. The mollic 
epipedon is 7 to 10 inches thick. 

The A1 horizon is slightly acid or neutral and is less 
than 5 percent angular pebbles. 

The B2t horizon is clay or silty clay and averages 40 
to 55 percent clay. It is slightly acid to mildly alkaline. 

The B3 horizon is clay loam or clay and averages 35 
to 45 percent clay. It is 40 to 70 percent hard shale 
pebbles and is mildly alkaline or moderately alkaline. 


Tally series 


The Tally series consists of deep, well drained soils on 
fans, terraces, and foot slopes. These soils formed in 
alluvial and eolian material derived dominantly from 
sandstone. Slope is 2 to 45 percent. Elevation is 3,400 
to 4,500 feet. The average annual precipitation is about 
15 to 19 inches, the average annual air temperature is 
40 to 45 degrees F, and the frost-free period is 110 to 
125 days. 

These soils are coarse-loamy, mixed Typic 
Haploborolls. 

Typical pedon of Tally fine sandy loam, 2 to 8 percent 
slopes, in rangeland, about 2,395 feet south and 1,155 
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feet west of the northeast corner of sec. 31, T. 19 N., R. 
16 E. 


A1—0 to 6 inches; brown (10 YR 5/3) fine sandy loam, 
dark brown (10YR 3/3) moist; moderate fine and 
very fine granular structure; slightly hard, very 
friable, nonsticky and nonplastic; many very fine, 
fine, and medium roots; neutral; clear irregular. 
boundary. 

B2—6 to 10 inches; brown (10YR 5/3) fine sandy loam, 
dark brown (10YR 3/3) moist; weak medium and 
fine subangular blocky structure; slightly hard, very 
friable, nonsticky and nonplastic; many fine and very 
fine roots; many fine and very fine pores; mildly 
alkaline; clear wavy boundary. 

B3ca—10 to 32 inches; pale brown (10YR 6/3) fine 
sandy loam, dark yellowish brown (10YR 4/4) moist; 
weak coarse prismatic structure parting to weak 
medium and fine subangular blocky; slightly hard, 
very friable, nonsticky and nonplastic; common fine 
and very fine roots and few medium roots; many fine 
and very fine pores; moderately alkaline; diffuse 
wavy boundary. 

C— 32 to 60 inches; very pale brown (10YR 7/3) loamy 
fine sand, yellowish brown (10YR 5/4) moist; 
massive; slightly hard, very friable, nonsticky and 
nonplastic; common fine roots to a depth of 40 
inches; many very fine pores; moderately alkaline. 


The mollic epipedon is 8 to 16 inches thick. 

The A horizon averages 10 to 20 percent clay. It is O 
to 10 percent angular pebbles. It is neutral or mildly 
alkaline. 


The B horizon is fine sandy loam or sandy loam and 
averages 8 to 18 percent clay. It is 0 to 10 percent 
angular pebbles. It is neutral to moderately alkaline. 

The C horizon is sandy loam or loamy sand and 
averages 5 to 15 percent clay. It is 0 to 10 percent 
angular pebbles. 


Tamaneen series 


The Tamaneen series consists of deep, well drained 
soils on fans and terraces. These soils formed in 
alluvium derived dominantly from limestone. Slope is 0 to 
4 percent. Elevation is 3,200 to 4,400 feet. The average 
annual precipitation is about 15 to 19 inches, the 
average annual air temperature is 40 to 45 degrees F, 
and the frost-free period is 105 to 125 days. 


These soils are fine, montmorillonitic Typic Argiborolls. 

Typical pedon of Tamaneen clay loam, 0 to 2 percent 
slopes, in cropland, about 1,440 feet north and 260 feet 
east of the southwest corner of sec. 16, T. 15 N., R. 18 
E. 


Fergus County, Montana 


Ap—0 to 7 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark brown (10YR 2/2) moist; moderate 
very fine and fine subangular blocky structure; hard, 
friable, sticky and plastic; many fine and very fine 
roots; many fine and very fine pores; less than 5 
percent rock fragments; mildly alkaline; clear wavy 
boundary. 

B2t—7 to 13 inches; grayish brown (10YR 5/2) light silty 
Clay, dark brown (10YR 3/3) moist; very dark grayish 
brown (10YR 3/2) organic stains on faces of peds; 
moderate medium prismatic structure parting to 
strong fine and very fine subangular blocky; very 
hard, firm, sticky, and plastic; many fine and very 
fine roots; many fine and very fine pores; thin 
continuous clay films on faces of peds; 5 percent 
rock fragments; mildly alkaline; clear wavy boundary. 

B3ca—13 to 17 inches; pale brown (10YR 6/3) heavy 
Clay loam, brown (10YR 5/3) moist; moderate fine 
and very fine subangular blocky structure; hard, firm, 
sticky and plastic; common fine and very fine roots; 
many fine and very fine pores; 10 percent rock 
fragments; strongly effervescent; moderately 
alkaline; clear irregular boundary. 

IIC1ca—17 to 22 inches; very pale brown (10YR 7/3) 
very gravelly loam, pale brown (10YR 6/3) moist; 
massive; slightly hard, friable, sticky and slightly 
plastic; common fine and very fine roots; 40 percent 
rock fragments; violently effervescent; moderately 
alkaline; gradual wavy boundary. 

llC2ca—22 to 66 inches; very pale brown (10YR 8/3) 
extremely gravelly sandy loam, light yellowish brown 
(10YR 6/4) moist; massive; soft, very friable, slightly 
sticky and slightly plastic; few fine and very fine 
roots; 80 percent rock fragments; violently 
effervescent; moderately alkaline. 


The mollic epipedon is 8 to 15 inches thick. Depth to 
the strongly calcareous horizon is 12 to 16 inches. 

The A horizon is 0 to 10 percent pebbles. It is neutral 
or mildly alkaline. 

The B2t horizon is clay loam, silty clay loam, clay, or 
silty clay and averages 35 to 50 percent clay. It is 0 to 
10 percent pebbles. It is neutral or mildly alkaline. 

The B3 horizon is clay loam, silty clay, or silty clay 
loam and is 30 to 45 percent clay. It is 5 to 20 percent 
pebbles. 

The very gravelly or extremely gravelly IIC horizon is at 
a depth of 17 to 40 inches. The llC1ca horizon is clay 
loam or loam and is 18 to 35 percent clay. It is 30 to 45 
percent rock fragments, of which 0 to 10 percent is 
cobbles and 30 to 35 percent is pebbles. 

The IIC2ca horizon is sandy loam or loam and is 8 to 
25 percent clay. It is 60 to 80 percent rock fragments, of 
which 5 to 20 percent is cobbles and 55 to 60 percent is 
pebbles. 
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Tanna series 


The Tanna series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
derived dominantly from semiconsolidated shale 
interbedded with sandstone. Slope is 0 to 25 percent. 
Elevation is 2,700 to 3,800 feet. The average annual 
precipitation is about 10 to 14 inches, the average 
annual air temperature is 42 to 45 degrees F, and the 
frost-free period is 115 to 135 days. 

These soils are fine, montmorillonitic Aridic Argiborolls. 

Typical pedon of a Tanna silty clay loam in an area of 
Tanna-Abor complex, 2 to 8 percent slopes, in cropland, 
about 2,310 feet west and 858 feet south of the 
northeast corner of sec. 22, T. 21 N., R. 18 E. 


Ap—O to 6 inches; grayish brown (10YR 5/2) silty clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate fine granular structure; slightly hard, 
friable, sticky and plastic; mildly alkaline; abrupt 
smooth boundary. 

B21t—6 to 12 inches; grayish brown (2.5Y 5/2) silty clay, 
dark grayish brown (2.5Y 4/2) moist; moderate 
medium prismatic structure parting to strong fine 
subangular blocky; very hard, firm, sticky and plastic; 
many fine and very fine roots; many fine and very 
fine pores; thin continuous clay films on faces of 
peds; mildly alkaline; clear wavy boundary. 

B221—12 to 15 inches; light grayish brown (2.5Y 6/2) 
heavy silty clay loam; grayish brown (2.5Y 5/2) 
moist; moderate medium prismatic structure parting 
to strong fine subangular blocky; very hard, firm, 
Sticky and plastic; many fine and very fine roots; 
common fine and very fine pores; continuous clay 
films on faces of peds; moderately alkaline; clear 
wavy boundary. 

B3ca—15 to 27 inches; gray (5Υ 6/1) heavy silty clay 
loam, olive gray (5Υ 4/2) moist; strong medium and 
coarse prismatic structure parting to moderate 
medium ΡΙΟΟΚΥ; very hard, firm, sticky and plastic; 
common fine and very fine roots; common fine and 
very fine pores; common fine masses of lime; 
strongly effervescent; moderately alkaline; clear 
wavy boundary. 

C1ca—27 to 32 inches; light gray (bY 7/2) heavy silty 
clay loam, olive gray (5Y 5/2) moist; massive; very 
hard, firm, sticky and plastic; few very fine roots; 
many very fine pores; common fine masses of lime; 
strongly effervescent; strongly alkaline; clear wavy 
boundary. 

C2r—32 to 60 inches; light gray (BY 7/2) 
semiconsolidated shale interbedded with sandstone, 
olive gray (5Υ 4/2) and light olive gray (2.5Y 5/6) 
moist; massive; very hard, firm; few very fine roots; 
strongly effervescent; strongly alkaiine. 
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Semiconsolidated shale is at a depth of 20 to 40 
inches. Depth to the strongly effervescent horizon is 12 
to 18 inches. 

The Α horizon is clay loam or silty clay loam and 
averages 27 to 35 percent clay. It is neutral or mildly 
alkaline. 

The B horizon is silty clay loam or silty clay and 
averages 35 to 45 percent clay. It is mildly alkaline or 
moderately alkaline. 

The C horizon is silty clay or silty clay loam and 
averages 30 to 45 percent clay. It is moderately alkaline 
or strongly alkaline. 


Teigen series 


The Teigen series consists of deep, well drained soils 
on fans and foot slopes. These soils formed in alluvium 
derived dominantly from shale. Slope is 2 to 25 percent. 
Elevation is 2,200 to 4,800 feet. The average annual 
precipitation is about 10 to 14 inches, the average 
annual air temperature is 42 to 45 degrees F, and the 
frost-free period is 115 to 135 days. 

These soils are fine, montmorillonitic Borollic 
Camborthids. I 

Typical pedon of a Teigen silty clay loam in an area of 
Teigen-Julin complex, 2 to 25 percent slopes, in 
rangeland, about 2,500 feet south and 1,320 feet west of 
the northeast corner of sec. 36, T. 17 N., R. 23 E. 


Α1--0 to 4 inches; gray (10YR 5/1) silty clay loam, dark 
gray (10YR 4/1) moist; moderate fine and very fine 
granular structure; slightly hard, friable, sticky and 
plastic; many fine and very fine roots and common 
medium roots; very strongly acid; clear smooth 
boundary. 

B21—4 to 9 inches; gray (10YR 5/1) silty clay loam, 
dark gray (10YR 4/1) moist; moderate medium 
prismatic structure parting to moderate fine 
subangular blocky; very hard, friable, sticky and 
plastic; many fine and very fine roots and common 
medium roots; many fine and very fine pores; very 
strongly acid; abrupt smooth boundary. 

B22—9 to 13 inches; light brownish gray (10YR 6/2) clay 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium and fine subangular blocky structure; very 
hard, friable, slightly sticky and slightly plastic; many 
fine and very fine roots; many fine and very fine 
pores; very strongly acid; gradual wavy boundary. 

C1—13 to 17 inches; grayish brown (10YR 5/2) clay 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium and fine subangular blocky structure; very 
hard, friable, slightly sticky and slightly plastic; many 
fine and very fine roots; many fine and very fine 
pores; 5 percent shale fragments of fine pebble size; 
very strongly acid; abrupt smooth boundary. 
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C2—17 to 20 inches; light brownish gray (2.5Y 6/2) 
loam, dark grayish brown (2.5Y 4/2) moist, very 
thinly stratified; very hard, friable, nonsticky and 
slightly plastic; common fine and very fine roots; 
many fine and very fine pores; 5 percent fine shale 
fragments; strongly acid; abrupt smooth boundary. 

C3—20 to 35 inches; grayish brown (2.5Y 5/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; massive; 
very hard, friable, sticky and plastic; common fine 
and very fine roots; many fine and very fine pores; 5 
percent fine shale fragments; slightly acid; diffuse 
wavy boundary. 

C4—35 to 60 inches; grayish brown (2.5Y 5/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; massive; 
hard, firm, sticky and plastic; few fine and very fine 
roots; many fine and very fine pores; 5 percent fine 
shale fragments; common fine irregular filaments or 
threads and soft masses of gypsum; slightly acid. 


The A horizon is very strongly acid to medium acid. It 
is 0 to 10 percent angular shale pebbles. 


The B and C horizons are silty clay loam, clay loam, or 
silty clay and average 35 to 55 percent clay. They are 0 
to 15 percent angular shale pebbles and are very 
strongly acid to slightly acid. 


Terrad series 


The Terrad series consists of deep, well drained soils 
on uplands. These soils formed in alluvium and residuum 
derived dominantly from semiconsolidated shale. Slope 
is 2 to 15 percent. Elevation is 3,900 to 4,800 feet. The 
average annual precipitation is about 15 to 19 inches, 
the average annual air temperature is 40 to 43 degrees 
F, and the frost-free period is 100 to 125 days. 


These soils are fine, mixed Typic Argiborolls. 

Typical pedon of Terrad silty clay, 2 to 8 percent 
slopes, in cropland, about 2,250 feet east and 2,000 feet 
north of the southwest corner of sec. 14, T. 15 N., R. 18 
E. 


Αρ--0 to 7 inches; dark grayish brown (5YR 4/2) silty 
clay, dark reddish brown (BYR 3/2) moist; moderate 
medium granular structure; hard, firm, sticky and 
plastic; neutral; abrupt smooth boundary. 


B2t—7 to 23 inches; reddish brown (SYR 4/3) silty clay, 
dark reddish brown (5YR 3/3) moist; weak medium 
and coarse prismatic structure parting to medium 
fine angular blocky; extremely hard, very firm, very 
sticky and very plastic; common fine roots; many 
very fine pores; distinct intersecting slickensides; 
neutral; clear wavy boundary. 


Fergus County, Montana 


B31—23 to 31 inches; reddish brown (5YR 4/4) silty 
clay, dark reddish brown (2.5YR 3/4) moist; weak 
medium and fine subangular blocky structure; 
extremely hard, very firm, very sticky and very 
plastic; common fine and very fine roots; many very 
fine pores; intersecting slickensides; slightly 
effervescent; mildly alkaline; clear wavy boundary. 

B32—31 to 40 inches; reddish brown (2.5YR 4/4) silty 
clay, dark reddish brown (2.5YR 3/4) moist; weak 
medium subangular blocky structure; very hard, very 
firm, very sticky and very plastic; few fine and very 
fine roots; common very fine pores; few seams of 
gypsum; slightly effervescent; moderately alkaline; 
clear wavy boundary. 

C1cs—40 to 49 inches; reddish brown (2.5YR 4/4) silty 
clay, dark reddish brown (2.5YR 3/4) moist; 
massive; very hard, very firm, sticky and plastic; few 
very fine pores; many seams of gypsum; slightly 
effervescent; moderately alkaline; clear smooth 
boundary. 

C2r—49 to 60 inches; reddish brown (2.5YR 4/4) 
semiconsolidated shale that crushes to clay, dark 
reddish brown (2.5YR 3/4) moist; massive; very 
hard, very firm, sticky and plastic; few threads of 
gypsum; slightly effervescent; moderately alkaline. 


Semiconsolidated shale is at a depth of 40 to 60 
inches. 

The B2t horizon is clay or silty clay and averages 45 
to 60 percent clay. !t is neutral or mildly alkaline. 

The B3 and C horizons are clay or silty clay and 
average 40 to 55 percent clay. They are mildly alkaline 
or moderately alkaline. 


Teton series 


The Teton series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
derived dominantly from fractured hard sandstone. Slope 
is 2 to 15 percent. Elevation is 4,700 to 6,500 feet. The 
average annual precipitation is about 19 to 30 inches, 
the average annual air temperature is 38 to 42 degrees 
F, and the frost-free period is 50 to 90 days. 

These soils are fine-loamy, mixed Typic Cryoborolls. 

Typical pedon of Teton loam, 2 to 8 percent slopes, in 
cropland, about 1,200 feet west and 350 feet south of 
the northeast corner of sec. 29, T. 14 N., R. 19 E. 


Ap—0 to 7 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; moderate fine granular structure; 
soft, very friable, nonsticky and nonplastic; many 
fine and very fine roots; less than 5 percent angular 
sandstone pebbles; slightly acid; clear wavy 
boundary. 
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B2—7 to 15 inches; brown (10YR 5/3) heavy loam, dark 
brown (10YR 3/3) moist; moderate medium 
prismatic structure parting to strong medium and 
fine subangular blocky; hard, friable, sticky and 
plastic; many fine and very fine roots; many fine and 
very fine pores; less than 5 percent angular 
sandstone pebbles; slightly acid; clear wavy 
boundary. 

B3—15 to 32 inches; pale brown (10YR 6/3) loam, 
brown (10YR 4/3) moist; weak medium and fine 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; common fine and very fine 
roots; many fine and very fine pores; 10 percent 
angular sandstone pebbles; neutral; diffuse wavy 
boundary. 

R—32 inches; fractured hard sandstone. 


Hard sandstone is at a depth of 20 to 40 inches. The 
mollic epipedon is 7 to 15 inches thick. 

The A horizon is loam or channery loam and is 18 to 
27 percent clay. It is 5 to 35 percent rock fragments, of 
which 0 to 10 percent is cobbles and 5 to 25 percent is 
pebbles. It is slightly acid or neutral. 

The B2 horizon is loam or light clay loam and is 20 to 
30 percent clay. It is 5 to 30 percent rock fragments, of 
which 0 to 10 percent is angular cobbles and 5 to 20 
percent is angular pebbles. It is slightly acid or neutral. 

The B3 horizon is loam, sandy loam, or light clay loam 
and is 18 to 30 percent clay. It is 20 to 80 percent rock 
fragments, of which 10 to 30 percent is cobbles and 10 
to 50 percent is pebbles. 


Thebo series 


The Thebo series consists of moderately deep, well 
drained soils on uplands and foot slopes. These soils 
formed in residuum derived dominantly from 
semiconsolidated shale. Slope is 2 to 45 percent. 
Elevation is 2,200 to 4,500 feet. The average annual 
precipitation is about 11 to 14 inches, the average 
annual air temperature is 42 to 45 degrees F, and the 
frost-free period is 115 to 135 days. 

These soils are very-fine, montmorillonitic (calcareous), 
frigid Ustertic Torriorthents. 

Typical pedon of Thebo clay, 2 to 8 percent slopes, in 
cropland, about 1,320 feet south and 2,340 feet west of 
the northeast corner of sec. 18, T 19 N., R. 23 E. 


ΑΡ---0 to 5 inches; grayish brown (2.5Y 5/2) heavy clay, 
dark grayish brown (2.5Y 4/2) moist; strong very fine 
and fine granular structure; very hard, firm, sticky 
and very plastic; many fine and very fine roots; 
many fine and very fine pores; slightly effervescent; 
moderately alkaline; abrupt wavy boundary. 
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C1—5 to 20 inches; grayish brown (2.5Y 5/2) heavy 
clay, dark grayish brown (2.5Y 4/2) moist; massive; 
extremely hard, very firm, sticky and very plastic; 
common fine and very fine roots; common very fine 
pores; many prominent shiny grooved pressure 
faces of peds; well expressed slickensides that 
intersect at 15 to 35 degrees from horizontal forming 
strong fine- and medium-sized wedge-shaped 
aggregates; slightly effervescent; moderately 
alkaline; diffuse wavy boundary. 


C2—20 to 33 inches; grayish brown (2.5Y 5/2) heavy 
clay, olive brown (2.5Y 4/3) moist; 10 percent very 
dark gray (5Y 3/1) moist; massive; extremely hard, 
firm, sticky and very plastic; common very fine roots; 
common very fine pores; 5 percent extremely hard 
shale fragments; slightly effervescent; moderately 
alkaline; diffuse wavy boundary. 


C3r—33 to 60 inches; gray (5Y 5/1) unweathered 
semiconsolidated shale. 


Semiconsolidated shale is at a depth of 20 to 40 
inches. 
The A horizon is mildly alkaline or moderately alkaline. 


Tibs series 


The Tibs series consists of deep, well drained soils on 
uplands and foot slopes. These soils formed in colluvium 
and alluvium derived dominantly from shale and 
limestone. Slope is 2 to 60 percent. Elevation is 4,000 to 
6,000 feet. The average annual precipitation is about 19 
to 24 inches, the average annual air temperature is 40 to 
43 degrees F, and the frost-free period is 80 to 110 
days. 


These soils are clayey-skeletal, mixed (calcareous), 
frigid Typic Ustorthents. 


Typical pedon of a Tibs cobbly clay loam in an area of 
Tibs-Whitecow cobbly clay loams, 25 to 60 percent 
slopes, in woodland, about 1,320 feet west and 1,830 
feet north of the southeast corner of sec. 7, T. 12 N., R. 
21 Ε. 


Ο1 and O2—1 inch to 0; forest litter of undecomposed 
and decomposed needles, twigs, and cones. 


A11—0 to 2 inches; reddish brown (SYR 4/3) cobbly 
clay loam, dark reddish brown (5YR 3/3) moist; 
strong fine granular structure; soft, very friable, 
sticky and plastic; many fine, medium, and coarse 
roots; 20 percent angular cobbles and 10 percent 
angular pebbles; slightly effervescent; mildly 
alkaline; abrupt wavy boundary. 


Soil survey 


A12—2 to 6 inches; reddish brown (2.5YR 4/4) cobbly 
heavy clay loam, dark reddish brown (2.5YR 3/4) 
moist; weak fine subangular blocky structure parting 
to strong fine granular; slightly hard, friable, sticky 
and plastic; many fine, medium, and coarse roots; 
many fine and common medium pores; 25 percent 
angular cobbles and 10 percent angular pebbles; 
slightly effervescent; moderately alkaline; clear wavy 
boundary. 

Cica—6 to 12 inches; reddish brown (5YR 4/4) very 
cobbly heavy clay loam, dark reddish brown (SYR 
3/4) moist; strong fine subangular blocky structure 
parting to strong fine granular; slightly hard, friable, 
sticky and plastic; many fine, medium, and coarse 
roots; many fine pores and common medium pores; 
25 percent angular cobbles and 15 percent angular 
pebbles; common fine masses of lime; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

C2—12 to 30 inches; reddish brown (2.5YR 5/4) very 
cobbly light clay, reddish brown (2.5YR 4/4) moist; 
strong fine angular blocky structure; hard, friable, 
sticky and plastic; many fine, medium, and coarse 
roots in upper part and common fine, medium, and 
coarse roots in lower part; many fine and medium 
pores; 30 percent angular cobbles and 20 percent 
angular pebbles; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 

C3—30 to 60 inches; red (2.5YR 5/6) very cobbly clay, 
red (2.5YR 4/6) moist; moderate fine subangular 
blocky structure; hard, friable, very sticky and very 
plastic; common fine, medium, and coarse roots; 
common fine and medium pores; 35 percent angular 
cobbles and 20 percent angular pebbles; strongly 
effervescent; moderately alkaline. 


The A horizon is 30 to 40 percent clay. It is 5 to 35 
percent rock fragments, of which 0 to 25 percent is 
cobbles and 5 to 10 percent is pebbles. It is slightly acid 
to moderately alkaline. 

The C horizon is heavy clay loam or clay and is 35 to 
55 percent clay. It is 40 to 60 percent rock fragments, of 
which 30 to 45 percent is angular cobbles and 10 to 15 
percent is angular pebbles. 


Tigeron series 


The Tigeron series consists of deep, well drained soils 
on mountains and uplands. These soils formed in 
colluvium or alluvium derived dominantly from igneous 
rock. Slope is 15 to 60 percent. Elevation is 4,600 to 
6,500 feet. The average annual precipitation is about 20 
to 30 inches, the average annual air temperature is 38 to 
42 degrees F, and the frost-free period is 50 to 90 days. 

These soils are loamy-skeletal, mixed Typic 
Cryoboralfs. 


Fergus County, Montana 


Typical pedon of Tigeron very gravelly loam, 15 to 60 
percent slopes, in woodland, about 2,400 feet south and 
400 feet west of the northeast corner of sec. 25, T. 18 
N., R. 17 E. 


O1 and O2—2 1/2 inches to 0; forest litter of 
undecomposed and decomposed needles, twigs, 
cones, and leaves. 

A2—0 to 10 inches; light gray (10YR 7/2) very gravelly 
loam, brown (10YR 5/3) moist; moderate very fine 
granular structure; soft, very friable, slightly sticky 
and slightly plastic; many fine and very fine roots 
and few medium and coarse roots; 45 percent 
angular pebbles; strongly acid; clear wavy boundary. 

A&B—10 to 15 inches; light gray (10YR 7/2) very 
gravelly heavy loam, dark brown (10YR 4/3) moist; 
moderate fine and very fine subangular blocky 
Structure; slightly hard, very friable, sticky and 
plastic; many fine and very fine roots and few 
medium and coarse roots; many fine and very fine 
pores; 40 percent angular pebbles and 15 percent 
angular cobbles; strongly acid; gradual wavy 
boundary. 

B21t—15 to 44 inches; pale brown (10YR 6/3) extremely 
gravelly clay loam, dark brown (10YR 4/3) moist; 
moderate fine and very fine subangular blocky 
structure; slightly hard, friable, sticky and plastic; 
many fine and very fine roots and common medium 
and coarse roots; many fine and very fine pores; 
clay films on faces of peds and coarse fragments; 
50 percent angular pebbles and 20 percent angular 
cobbles; strongly acid; diffuse boundary. 

B3—44 to 60 inches; pale brown (10YR 6/3) extremely 
gravelly heavy loam, dark brown (10YR 4/3) moist; 
weak very fine subangular blocky structure; slightly 
hard, friable, sticky and plastic; common medium, 
fine, and very fine roots and few coarse roots; many 
fine and very fine pores; 55 percent angular pebbles 
and 25 percent angular cobbles; strongly acid. 


The A2 horizon is 10 to 20 percent clay. It is 25 to 60 
percent rock fragments, of which 5 to 20 percent is 
angular cobbles and 20 to 40 percent is angular pebbles. 
It is strongly acid or medium acid. The horizon is 8 to 15 
inches thick. 

The A&B horizon is heavy loam, light clay loam, or 
sandy clay loam. It is 10 to 20 percent clay in the A part 
and 20 to 30 percent clay in the B part. The A&B horizon 
is 50 to 70 percent rock fragments, of which 10 to 15 
percent is angular cobbles and 40 to 55 percent is 
angular pebbles. It is strongly acid to slightly acid. The 
horizon is 4 to 13 inches thick. 

The B2t horizon is loam, clay loam, or sandy clay loam 
and is 20 to 30 percent clay. It is 60 to 85 percent rock 
fragments, of which 15 to 25 percent is angular cobbles 
and 45 to 60 percent is angular pebbles. It is strongly 
acid to slightly acid. 
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The B3 horizon is sandy loam, loam, or sandy clay 
loam and is 10 to 25 percent clay. it is 60 to 85 percent 
rock fragments, of which 15 to 25 percent is cobbles and 
45 to 60 percent is pebbles. It is strongly acid to slightly 
acid. 


Timberg series 


The Timberg series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
derived dominantly from semiconsolidated shale that has 
interbedded sandstone. Slope is 2 to 45 percent. 
Elevation is 3,900 to 4,800 feet. The average annual 
precipitation is about 15 to 19 inches, the average 
annual air temperature is 40 to 45 degrees F, and the 
frost-free period is 100 to 125 days. 

These soils are fine, mixed Typic Haploborolls. 

Typical pedon of a Timberg clay loam in an area of 
Timberg-Castner complex, 2 to 8 percent slopes, in 
cropland, about 750 feet north and 2,340 feet west of 
the southeast corner of sec. 23, T. 23 N., R. 18 E. 


ΑΡ--0 to 6 inches; reddish brown (5YR 5/4) clay loam, 
dark reddish brown (5YR 3/3) moist; moderate 
medium granular structure; hard, friable, sticky and 
plastic; slightly effervescent; mildly alkaline; clear 
smooth boundary. 

B2—6 to 17 inches; reddish brown (2.5YR 5/4) silty clay, 
dark red (2.5YR 3/6) moist; moderate medium 
prismatic structure parting to strong very fine 
subangular blocky; hard, friable, very sticky and very 
plastic; many fine and very fine roots; many fine 
pores; strongly effervescent; moderately alkaline; 
clear wavy boundary. 

B3ca—17 to 25 inches; brown (10YR 5/3) silty clay, dark 
brown (10YR 4/3) moist; moderate coarse prismatic 
structure parting to moderate medium subangular 
blocky; very hard, friable, very sticky and very 
plastic; common fine roots; many very fine pores; 
few fine masses of lime; strongly effervescent; 
moderately alkaline; gradual wavy boundary. 

01--25 to 37 inches; dark yellowish brown (10YR 4/4) 
silty clay, dark brown (10YR 3/4) moist; platy 
structure; very hard, friable, sticky and plastic; few 
fine roots; few fine pores and common very fine 
pores; 15 percent hard angular shale pebbles; few 
threads of lime; moderately alkaline; abrupt wavy 
boundary. 

C2r—37 to 60 inches; dark yellowish brown 
semiconsolidated shale that has interbedded light 
yellowish brown sandstone. 


Semiconsolidated shale interbedded with sandstone is 
at a depth of 20 to 40 inches. The mollic epipedon is 7 
to 10 inches thick. 

The A horizon is clay loam or clay and averages 35 to 
50 percent clay. It is neutral or mildly alkaline. 
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The B and C horizons are clay loam, clay, or silty clay 
and average 35 to 50 percent clay. 


Tomty series 


The Tomty series consists of deep, somewhat poorly 
drained soils on foot slopes of uplands. These soils 
formed in colluvium and alluvium derived dominantly 
from clay shale. Slope is 4 to 25 percent. Elevation is 
4,600 to 5,500 feet. The average annual precipitation is 
about 19 to 30 inches, the average annual air 
temperature is 40 to 43 degrees F, and the frost-free 
period is 80 to 110 days. 

These soils are fine, montmorillonitic Vertic 
Haploborolls. | 

Typical pedon of a Tomty silty clay in an area of 
Tomty complex, 4 to 25 percent slopes, in woodland, 
about 1,750 feet south and 290 feet east of the 
northwest corner of sec. 23, Τ. 13 Ν., R. 19 Ε. 


A1—0 to 6 inches; black (10YR 2/1) silty clay, black 
(10YR 2/1) moist; strong very fine granular structure 
in the upper 2 inches parting to strong fine and very 
fine subangular blocky below that depth; very hard, 
firm, sticky and plastic; many fine, very fine, medium, 
and coarse roots; less than 1 percent limestone 
pebbles; slightly effervescent; neutral; clear wavy 
boundary. 

B21—6 to 13 inches; very dark gray (10YR 3/1) heavy 
silty clay, very dark gray (10YR 3/1) moist; strong 
fine and very fine subangular blocky structure; 
extremely hard, firm, sticky and very plastic; many 
very fine, fine, medium, and coarse roots; common 
fine and very fine pores; less than 1 percent 
limestone pebbles; few fine and medium masses of 
lime; slightly effervescent; mildly alkaline; clear wavy 
boundary. 

B22—13 to 18 inches; dark gray (10YR 4/1) clay, very 
dark gray (10YR 3/1) moist; strong fine and very 
fine subangular blocky structure; extremely hard, 
firm, sticky and very plastic; common very fine, fine, 
medium, and coarse roots; common fine and very 
fine pores; common intersecting slickensides; less 
than 1 percent limestone pebbles; few fine and 
medium masses of segregated lime; strongly 
effervescent; mildly alkaline; abrupt smooth 
boundary. 

B3g—18 to 30 inches; light gray (10YR 7/1) heavy silty 
clay, gray (10YR 5/1) moist; many medium and fine 
distinct light yellowish brown and brownish yellow 
(10YR 6/4, 6/6) mottles; moderate medium and fine 
angular blocky structure; extremely hard, very firm, 
sticky and very plastic; common very fine, fine, 
medium, and coarse roots; common fine and very 
fine pores; few intersecting slickensides; few fine 
masses of segregated lime; strongly effervescent; 
mildly alkaline; clear wavy boundary. 


Soil survey 


C1g—30 to 40 inches; gray (N 5/0) heavy clay, dark 
gray (N 4/0) moist; common fine distinct yellowish 
red (5YR 5/6) and reddish yellow (7.5YR 5/6) 
mottles; weak coarse angular blocky structure; 
extremely hard, very firm, sticky and very plastic; 
few very fine, medium, and coarse roots; common 
fine and very fine pores; slightly effervescent; mildly 
alkaline; clear wavy boundary. 

C2g—40 to 49 inches; gray (N 5/0) silty clay, dark gray 
(N 4/0) moist; common medium and large distinct 
light olive brown (2.5Y 5/6) mottles; weak coarse 
angular biocky structure; extremely hard, firm, sticky 
and plastic; few fine, very fine, medium, and coarse 
roots; common fine and very fine pores; strongly 
effervescent; mildly alkaline; diffuse wavy boundary. 

C3g—49 to 60 inches; light gray (5Y 7/1) silty clay, gray 
(5Y 5/1) moist; many medium distinct light olive 
brown (2.5Y 5/4) mottles; massive; extremely hard, 
firm, sticky and plastic; less than 1 percent 
limestone pebbles and cobbles; strongly 
effervescent; mildly alkaline. 


The A horizon is silty clay loam or silty clay and 
averages 30 to 55 percent clay. It is slightly acid to 
mildly alkaline. 

The B and C horizons are clay or silty clay and 
average 40 to 60 percent clay. They are mildly alkaline 
or moderately alkaline. 


Turner series 


The Turner series consists of deep, well drained soils 
on terraces. These soils formed in alluvium derived from 
mixed rock sources. Slope is 0 to 2 percent. Elevation is 
3,600 to 4,000 feet. The average annual precipitation is 
about 15 to 19 inches, the average annual air 
temperature is 40 to 45 degrees F, and the frost-free 
period is 110 to 125 days. 

These soils are fine-loamy over sandy or sandy- 
skeletal, mixed Typic Argiborolls. 

Typical pedon of Turner loam, 0 to 2 percent slopes, 
in cropland, about 700 feet east and 1,320 feet south of 
the northwest corner of sec. 35, Τ. 17 Ν., R. 18 E. 


Αρ---0 to 6 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
fine granular structure; soft, friable, slightly sticky 
and slightly plastic; neutral; abrupt smooth boundary. 

B2t—6 to 15 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 4/3) moist; moderate medium 
prismatic structure; hard, friable, sticky and plastic; 
many fine and very fine roots; many fine and very 
fine pores; thin continuous clay films on faces of 
peds; mildly alkaline; clear wavy boundary. 


Fergus County, Montana 


B3ca—15 to 26 inches; pale brown (10YR 6/2) heavy 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium prismatic structure parting to moderate 
medium and fine subangular blocky; hard, friable, 
slightly sticky and slightly plastic; many fine and very 
fine roots; many fine and very fine pores; common 
small masses of lime; strongly effervescent; 
moderately alkaline; abrupt wavy boundary. 

llC1ca—26 to 30 inches; brown (10YR 5/3) very gravelly 
loam, dark grayish brown (10YR 4/2) moist; 
massive; very friable, slightly sticky and nonplastic; 
common very fine roots; many very fine pores; 50 
percent pebbles; strongly effervescent; moderately 
alkaline; abrupt wavy boundary. 

ΙΙΟ2---30 to 60 inches; brown (10YR 5/3) extremely 
gravelly sand; single grain; loose; 70 percent 
pebbles; slightly effervescent; moderately alkaline. 


The mollic epipedon is 7 to 12 inches thick. Depth to 
the strongly effervescent horizon is 12 to 18 inches. 

The B2 and B3 horizons are loam or clay loam and 
average 25 to 35 percent clay. They are neutral to 
moderately alkaline. The very gravelly or extremely 
gravelly IIC and IIIC horizons are at a depth of 20 to 40 
inches. The IIC1 horizon is sandy loam or loam and is 10 
to 20 percent clay. It is 40 to 60 percent pebbles. The 
lllC2 horizon is sand or fine sand and is 0 to 10 percent 
clay. It is 50 to 70 percent pebbles. 


Twin Creek series 


The Twin Creek series consists of deep, well drained 
soils on terraces and fans. These soils formed in 
alluvium. Slope is 2 to 8 percent. Elevation is 3,500 to 
4,700 feet. The average annual precipitation is about 15 
to 19 inches, the average annual air temperature is 40 to 
45 degrees F, and the frost-free period is 105 to 125 
days. 

These soils are fine-loamy, mixed Typic Haploborolls. 

Typical pedon of Twin Creek loam, 2 to 8 percent 
slopes, in cropland, about 2,360 feet south and 2,310 
feet east of the northwest corner of sec. 25, T. 15 N., R. 
18 E. 


Αρ--0 to 7 inches; brown (7.5 YR 4/2) heavy loam, very 
dark brown (7.5YR 2/2) moist; moderate medium 
and fine granular structure; hard, friable, slightly 
sticky and slightly plastic; many fine and very fine 
roots; neutral; clear smooth boundary. 

B21—7 to 13 inches; brown (2.5YR 4/2) heavy loam, 
very dark brown (7.5YR 2/2) moist; weak medium 
prismatic structure parting to weak medium 
subangular blocky; hard, friable, slightly sticky and 
slightly plastic; many fine and very fine roots; many 
very fine pores; slightly effervescent; mildly alkaline; 
clear wavy boundary. 
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B22ca—13 to 29 inches; reddish brown (5YR 5/4) heavy 
loam, dark reddish brown (5ΥΗ 3/4) moist; weak 
medium prismatic structure parting to weak medium 
subangular blocky; very hard, friable, slightly sticky 
and slightly plastic; common very fine roots; medium 
fine and very fine pores; common fine masses of 
lime; strongly effervescent; mildly alkaline; gradual 
wavy boundary. 


C1ca—29 to 60 inches; reddish brown (BYR 5/4) loam, 
reddish brown (SYR 4/4) moist; massive; hard, 
friable, slightly sticky and slightly plastic; few very 
fine roots; many very fine pores; few rock fragments; 
few fine masses of lime; strongly effervescent; 
moderately alkaline. 


The mollic epipedon is 7 to 16 inches thick. 
The A horizon is neutral or mildly alkaline. It is 0 to 5 
percent angular pebbles. 


The B horizon is loam or clay loam and averages 20 
to 32 percent clay. It is O to 5 percent angular pebbles. It 
is mildly alkaline or moderately alkaline. 


Vanda series 


The Vanda series consists of deep, well drained soils 
on fans and terraces. These soils formed in alluvium 
derived dominantly from shale. Slope is 0 to 8 percent. 
Elevation is 2,300 to 3,600 feet. The average annual 
precipitation is about 10 to 14 inches, the average 
annual air temperature is 42 to 45 degrees F, and the 
frost-free period is 110 to 135 days. 


These soils are fine, montmorillonitic (calcareous), 
frigid Ustic Torriorthents. 


Typical pedon of Vanda clay, 0 to 8 percent slopes, in 
rangeland, about 1,640 feet south and 2,640 feet east of 
the northwest corner of sec. 6, T. 21 N., R. 24 E. 


A2—0 to 1/2 inch; light brownish gray (2.5Y 6/2) silty 
clay, dark grayish brown (2.5Y 4/2) moist; thin 
vesicular crust parting to weak very fine granular 
structure; slightly hard, friable, very sticky and very 
plastic; many fine and very fine roots and few 
medium and coarse roots; mildly alkaline; abrupt 
smooth boundary. 


AC—1/2 inch to 4 inches; grayish brown (2.5Y 5/2) clay, 
very dark grayish brown (2.5Y 3/2) moist; weak fine 
and very fine subangular blocky structure; extremely 
hard, firm, very sticky and very plastic; many fine 
and very fine roots and few medium and coarse 
roots; many fine and very fine pores; moderately 
alkaline; gradual wavy boundary. 


344 


C1—4 to 13 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; weak fine and very 
fine subangular blocky structure; extremely hard, 
firm, very sticky and very plastic; common fine and 
very fine roots and few medium and coarse roots; 
many fine and very fine pores; slightly effervescent; 
moderately alkaline; clear wavy boundary. 

C2cs—13 to 20 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; weak fine and 
very fine subangular blocky structure; very hard, 
firm, very sticky and very plastic; common fine and 
very fine roots and few medium and coarse roots; 
common fine pores and many very fine pores; 
common fine distinct masses and threads of 
gypsum; slightly effervescent; moderately alkaline; 
clear smooth boundary. 

C3cs—20 to 25 inches; light brownish gray (2.5Y 6/2) 
heavy clay loam, dark grayish brown (2.5Y 4/2) 
moist; weak fine and medium platy structure; hard, 
friable, sticky and plastic; common fine and very fine 
roots and few medium and coarse roots; common 
fine and very fine pores; common fine distinct 
masses and streaks of gypsum; slightly effervescent; 
moderately alkaline; clear wavy boundary. 

C4cs—25 to 60 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; massive; very 
hard, firm, very sticky and very plastic; few fine and 
very fine roots; many very fine pores; common fine 
distinct masses and streaks of gypsum; slightly 
effervescent; moderately alkaline. 


The depth to segregated gypsum is 10 to 16 inches. 

The C horizon is clay loam, clay, or silty clay and 
averages 35 to 60 percent clay. It is moderately alkaline 
or strongly alkaline. It has 20 to 30 percent 
exchangeable sodium in the lower part. 


Vebar series 


The Vebar series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
derived dominantly from weakly consolidated sandy 
sedimentary beds. Slope is 4 to 15 percent. Elevation is 
3,400 to 4,200 feet. The average annual precipitation is 
about 15 to 17 inches, the average annual air 
temperature is 40 to 45 degrees F, and the frost-free 
period is 110 to 130 days. 

These soils are coarse-loamy, mixed Typic 
Haploborolls. 

Typical pedon of Vebar fine sandy loam, 4 to 15 
percent slopes, in cropland, about 2,400 feet east and 
1,900 feet north of the southwest corner of sec. 19, T. 
19 N., R. 15 E. 


Soil survey 


Αρ---0 to 10 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, very dark brown (10YR 2/2) moist; 
weak medium and fine subangular blocky structure; 
slightly hard, very friable, slightly sticky and slightly 
plastic; many fine and very fine roots; neutral; abrupt 
wavy boundary. 

B2—10 to 18 inches; brown (10YR 5/3) heavy fine 
sandy loam, dark brown (10YR 4/3) moist; weak 
coarse prismatic structure parting to weak coarse 
angular blocky; slightly hard, very friable, slightly 
sticky and slightly plastic; common fine and very fine 
roots; many fine and very fine pores; neutral; clear 
irregular boundary. 

C1ca—18 to 23 inches; very pale brown (10YR 7/3) 
heavy fine sandy loam, brown (10YR 5/3) moist; 
weak coarse prismatic structure; soft, very friable, 
slightly sticky and slightly plastic; common fine and 
very fine roots; many fine and very fine pores; few 
fine masses of lime; strongly effervescent; 
moderately alkaline; clear wavy boundary. 


C2r—23 to 60 inches; pale yellow (2.5Y 7/4) sandy 
sedimentary beds, light olive brown (2.5Y 5/4) 
moist; few fine and very fine roots in upper part; 
common very fine pores; strongly effervescent; 
moderately alkaline. 


Sedimentary beds are at a depth of 20 to 40 inches. 
The mollic epipedon is 7 to 16 inches thick. The solum is 
12 to 36 inches thick. 


Verson series 


The Verson series consists of deep, well drained soils 
on terraces and fans. These soils formed in alluvium 
derived from mixed rock sources. Slope is 0 to 8 
percent. Elevation is 2,300 to 3,800 feet. The average 
annual precipitation is about 10 to 14 inches, the 
average annual air temperature is 42 to 45 degrees F, 
and the frost-free period is 115 to 135 days. 


These soils are clayey over loamy-skeletal, mixed 
Aridic Argiborolls. 


Typical pedon of a Verson clay loam in an area of 
Verson-Linnet clay loams, 2 to 8 percent slopes, in 
rangeland, about 2,500 feet east and 1,200 feet south of 
the northwest corner of sec. 24, T. 15 N., R. 24 E. 


A1—0 to 4 inches; grayish brown (10YR 5/2) clay loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
very fine granular structure; soft, very friable, sticky 
and plastic; many fine and very fine roots and few 
medium roots; few pebbles; neutral; clear wavy 
boundary. 


Fergus County, Montana 


B21t—4 to 7 inches; grayish brown (10YR 5/2) clay, 
very dark grayish brown (10YR 3/2) moist; moderate 
medium prismatic structure parting to strong fine 
and very fine subangular blocky; hard, friable, sticky 
and very plastic; many fine and very fine roots and 
few medium roots; many fine and very fine pores; 
thin clay films on faces οἱ peds; few pebbles; 
neutral; clear wavy boundary. 

B22t—7 to 12 inches; brown (10YR 5/3) silty clay loam, 
dark brown (10YR 4/3) moist; strong medium 
prismatic structure parting to strong fine and very 
fine subangular blocky; very hard, friable, sticky and 
very plastic; many fine and very fine roots and few 
medium roots; many fine and very fine pores; thin 
clay films on faces of peds; mildly alkaline; abrupt 
irregular boundary. 

B3ca—12 to 18 inches; light brownish gray (10YR 6/2) 
silty clay loam, dark grayish brown (2.5Y 4/2) moist; 
moderate medium prismatic structure parting to 
moderate medium and fine subangular blocky; very 
hard, friable, sticky and plastic; many fine and very 
fine roots and few medium roots; many fine and very 
fine pores; less than 5 percent rock fragments; 
many fine masses of lime and few large irregular 
masses of lime; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 

C1ca—18 to 29 inches; light gray (2.5Y 7/2) silty clay 
loam, light yellowish brown (2.5Y 6/4) moist; weak 
very coarse prismatic structure parting to weak 
medium and fine subangular blocky; slightly hard, 
friable, sticky and plastic; common fine and very fine 
roots and few medium roots; many fine and very fine 
pores; disseminated lime and many medium masses 
of lime; violently effervescent; moderately alkaline; 
gradual wavy boundary. 

IIC2ca—29 to 60 inches; very pale brown (10YR 7/3) 
extremely gravelly loam, yellowish brown (10YR 5/4) 
moist; massive; slightly hard, friable, slightly sticky 
and slightly plastic; few fine and very fine roots to a 
depth of 40 inches; common fine and very fine 
pores; 65 percent rock fragments; pebbles are 
completely coated with lime to a depth of 40 inches; 
violently effervescent; moderately alkaline. 


The mollic epipedon is 7 to 12 inches thick. Depth to 
the strongly calcareous horizon is 11 to 19 inches. 

The A horizon is 0 to 10 percent pebbles and 0 to 5 
percent cobbles. It is slightly acid or neutral. 

The B2t horizon is clay loam, silty clay loam, or clay 
and averages 35 to 50 percent clay. It is 0 to 10 percent 
pebbles. It is slightly acid to mildly alkaline. 

The B3 horizon is heavy clay loam, silty clay loam, or 
clay and is 35 to 45 percent clay. It is 5 to 25 percent 
rock fragments, of which 0 to 5 percent is cobbles and 5 
to 20 percent is pebbles. It is mildly alkaline or 
moderately alkaline. 
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Depth to the IIC horizon 18 to 36 inches. It is sandy 
loam or loam and is 5 to 15 percent clay. It is 50 to 80 
percent rock fragments, of which 5 to 10 percent is 
cobbles and 45 to 70 percent is pebbles. It is mildly 
alkaline or moderately alkaline. 


Wayden series 


The Wayden series consists of shallow, well drained 
soils on uplands. These soils formed in residuum derived 
dominantly from semiconsolidated shale. Slope is 4 to 60 
percent. Elevation is 3,400 to 4,200 feet. The average 
annual precipitation is about 14 to 17 inches, the 
average annual air temperature is 40 to 45 degrees F, 
and the frost-free period is 110 to 125 days. 

These soils are clayey, montmorillonitic (calcareous), 
frigid, shallow Typic Ustorthents. 

Typical pedon of a Wayden silty clay loam in an area 
of Cabba-Doney-Wayden complex, 4 to 8 percent 
slopes, in cropland, about 135 feet east and 2,120 feet 
south of the northwest corner of sec. 34, T. 18 N., R. 15 
E. 


Ap—0 to 6 inches; light brownish gray (2.5Y 6/2) silty 
clay loam, dark grayish brown (2.5Y 4/2) moist; 
moderate fine and very fine granular structure; hard, 
friable, sticky and plastic; strongly effervescent; 
moderately alkaline; abrupt wavy boundary. 

C1—6 to 11 inches; light brownish gray (2.5Y 6/2) heavy 
silty clay loam, dark grayish brown (2.5Y 4/2) moist; 
weak medium and fine subangular blocky structure; 
very hard, firm, sticky and plastic; many fine and 
very fine roots; many fine and very fine pores; few 
fine threads of lime; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

C2—11 to 16 inches; light brownish gray (2.5Y 6/2) light 
silty clay, dark grayish brown (2.5Y 4/2) moist; 
moderate fine and medium platy structure; very 
hard, firm, sticky and plastic; common fine and very 
fine roots; common fine and very fine pores; 
common threads and few fine masses of lime; 
strongly effervescent; moderately alkaline; gradual 
smooth boundary. 

C3r—16 to 60 inches; light gray (2.5Y 7/2) 
semiconsolidated shale, grayish brown (2.5Y 5/2) 
moist; thin platy shale; extremely hard, very firm, 
sticky and plastic; few very fine roots to a depth of 
24 inches; common fine masses of lime and 
gypsum; strongly effervescent; mildly alkaline. 


Semiconsolidated shale is at a depth of 10 to 20 
inches. 

The C horizon is clay loam, silty clay loam, or silty clay 
and averages 35 to 50 percent clay. It is moderately 
alkaline or strongly alkaline. 
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Weingart series 


The Weingart series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
derived dominantly from semiconsolidated shale. Slope 
is 0 to 15 percent. Elevation is 2,300 to 4,000 feet. The 
average annual precipitation is about 10 to 14 inches, 
the average annual air temperature is 42 to 45 degrees 
F, and the frost-free period is 115 to 135 days. 

These soils are fine, montmorillonitic Borollic 
Natrargids. 

Typical pedon of a Weingart clay loam in an area of 
Weingart-Gerdrum clay loams, 4 to 15 percent slopes, in 
rangeland, about 160 feet east and 900 feet north of the 
southwest corner of sec. 33, T. 19 N., R. 22 E. 


A2—0 to 2 inches; light gray (2.5Υ 7/2) light clay loam, 
dark grayish brown (2.5Y 4/2) moist; moderate very 
fine platy structure; slightly hard, very friable, sticky 
and plastic; many medium, fine, and very fine roots; 
many fine and very fine pores; 5 percent shale 
fragments; medium acid; abrupt wavy boundary. 

B21t—2 to 7 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; strong medium 
columnar structure parting to strong fine and very 
fine angular blocky; extremely hard, firm, sticky and 
very plastic; many medium, fine, and very fine roots; 
many fine and very fine pores; thin continuous clay 
films on faces of peds; few shale fragments; mildly 
alkaline; clear irregular boundary. 

B22t—7 to 13 inches; light yellowish brown (2.5Y 6/4) 
clay, olive brown (2.5Y 4/4) moist; strong medium 
and fine angular blocky structure; very hard, firm, 
sticky and very plastic; common medium, fine, and 
very fine roots; many fine and very fine pores; thin 
continuous clay films on faces of peds; few shale 
fragments; moderately alkaline; clear irregular 
boundary. 

B3ca—13 to 21 inches; light brownish gray (2.5Y 6/2) 
clay, dark grayish brown (2.5Y 4/2) moist; moderate 
medium and fine subangular blocky structure; very 
hard, firm, sticky and very plastic; common fine and 
very fine roots and few medium roots; many fine and 
very fine pores; few shale fragments that have lime 
coatings on undersides; common medium and fine 
masses of lime; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

C1cs—21 to 29 inches; light brownish gray (2.5Y 6/2) 
clay, dark grayish brown (2.5Y 4/2) moist; few fine 
distinct olive brown (2.5Y 4/4) mottles; weak 
medium and fine subangular blocky structure; very 
hard, firm, sticky and very plastic; few to common 
medium, fine, and very fine roots; common fine and 
very fine pores; few shale fragments; many medium 
prominent masses of gypsum and other salts; 
slightly effervescent; moderately alkaline; clear 
irregular boundary. 


Soil survey 


C2—29 to 35 inches; light olive gray (5Υ 6/2) shaly clay, 
dark gray (5Y 4/1) moist; many fine distinct light 
yellowish brown (10YR 6/4) mottles, yellowish 
brown (10YR 5/6) moist; massive; extremely hard, 
firm, sticky and very plastic; few fine and very fine 
roots; common fine and very fine pores; 45 percent 
soft shale fragments and 25 percent hard shale 
fragments; common fine and medium distinct 
masses of gypsum; mildly alkaline; gradual wavy 
boundary. 

C3r—35 to 60 inches; light olive gray (5Y 6/2) 
semiconsolidated shale, dark gray and dark (5Y 4/1) 
and dark grayish brown (2.5Y 4/2) moist; many fine 
distinct brownish yellow and light yellowish brown 
(10YR 6/6, 6/4) mottles, yellowish brown (10YR 
5/8) moist; massive; extremely hard, extremely firm; 
few fine and very fine roots between shale 
fragments; few very fine pores; few fine and medium 
distinct masses and streaks of gypsum; mildly 
alkaline. 


Semiconsolidated shale is at a depth of 20 to 40 
inches. The depth to accumulated gypsum is 12 to 24 
inches. Depth to the strongly effervescent horizon is 10 
to 18 inches. 

The A2 horizon is loam or clay loam and is 27 to 40 
percent clay. It is 0 to 20 percent stones and 0 to 10 
percent shale fragments. The horizon is 1 inch to 5 
inches thick. 

The B2t horizon is clay or silty clay and averages 40 
to 60 percent clay. It is neutral to moderately alkaline. 
The content of exchangeable sodium is 10 to 20 
percent. The electrical conductivity is 2 to 8 millimhos 
per cubic centimeter. 

The C horizon is clay loam or clay and averages 35 to 
55 percent clay. It is moderately alkaline or strongly 
alkaline. 


Welter series 


The Welter series consists of moderately deep, well 
drained soils on uplands. These soils formed in residuum 
and colluvium derived dominantly from consolidated 
shale. Slope is 4 to 25 percent. Elevation is 2,200 to 
3,800 feet. The average annual precipitation is about 10 
to 15 inches, the average annual air temperature is 42 to 
45 degrees F, and the frost-free period is 115 to 135 
days. 

These soils are fine, montmorillonitic Borollic 
Camborthids. 

Typical pedon of a Welter silty clay loam in an area of 
Dilts-Welter-Julin complex, 4 to 25 percent slopes, in 
woodland, about 2,420 feet south and 1,980 feet east of 
the northwest corner of sec. 4, T. 15 N., R. 23 E. 


O1 and O2—1 inch to 0; pine cones, needles, twigs, and 
humus. 


Fergus County, Montana 


A2—0 to 4 inches; light brownish gray (10YR 6/2) silty 
clay loam, dark grayish brown (10YR 4/2) moist; 
moderate fine platy structure; soft, very friable, 
sticky and plastic; many fine and very fine roots; 
strongly acid; clear wavy boundary. 

B21—4 to 15 inches; grayish brown (2.5Y 5/2) silty clay, 
dark grayish brown (2.5Y 4/2) moist; weak coarse 
prismatic structure parting to strong fine and very 
fine subangular blocky; hard, friable, sticky and very 
plastic; many coarse, medium, fine, and very fine 
roots; many fine and very fine pores; few very hard 
shale fragments; very strongly acid; gradual wavy 
‘boundary. I 

B22—15 to 24 inches; grayish brown (2.5Y 5/2) silty 
clay, dark grayish brown (2.5Y 4/2) moist; moderate 
fine and very fine subangular blocky structure; hard, 
friable, sticky and very plastic; common coarse and 
medium roots; many fine and very fine pores; 10 
percent soft shale fragments and 5 percent hard 
shale fragments; strongly acid; diffuse wavy 
boundary. 

Cr—24 to 60 inches; light brownish gray (2.5Y 6/2) 
consolidated shale, dark gray (N 4/0) moist; 
brownish yellow (10YR 6/6) coatings on some shale 
fragments. 


Consolidated shale is at a depth of 20 to 40 inches. 

‘The A2 horizon is 2 to 8 inches thick. It is very 
strongly acid to slightly acid. 

The B2 horizon is clay or silty clay and averages 40 to 
55 percent clay. The B21 horizon is 0 to 15 percent 
shale chips, and the B22 horizon is 10 to 35 percent 
shale chips. These horizons are extremely acid or 
strongly acid. 


Whitecow series 


The Whitecow series consists of deep, well drained 
soils on mountainsides and uplands. These soils formed 
in colluvium and alluvium derived dominantly from 
limestone. Slope is 2 to 60 percent. Elevation is 4,000 to 
6,500 feet. The average annual precipitation is about 19 
to 24 inches, the average annual air temperature is 38 to 
43 degrees F, and the frost-free period is 80 to 110 
days. 

These soils are loamy-skeletal, carbonatic, frigid Typic 
Ustochrepts. 

Typical pedon of a Whitecow cobbly silty clay loam in 
an area of Whitecow-Hughesville complex, 20 to 60 
percent slopes, in woodland, about 1,320 feet east and 
1,500 feet south of the northwest corner of sec. 31, T. 
18 N., R. 18 E. 


O1 and O2—2 inches to 0; forest litter of undecomposed 
and decomposed needles, twigs, and cones. 
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A1—0 to 2 inches; brown (10YR 5/3) cobbly silty clay 
loam, dark brown (10YR 3/3) moist; moderate very 
fine granular structure; hard, very friable, sticky and 
plastic; many fine and medium roots and common 
coarse roots; 35 percent rock fragments; neutral; 
gradual wavy boundary. 

B2—2 to 9 inches; brown (10YR 4/3) cobbly silty clay 
loam, dark brown (10YR 3/3) moist; moderate fine 
and very fine subangular blocky structure; hard, 
friable, sticky and plastic; many fine and medium 
roots and common coarse roots; many very fine and 
fine pores; 35 percent rock fragments; mildly 
alkaline; abrupt wavy boundary. 

B3—9 to 16 inches; brown (10YR 5/3) very cobbly clay 
loam, dark brown (10YR 4/3) moist; moderate fine 
and very fine subangular blocky structure; very hard, 
friable, sticky and plastic; many fine and medium 
roots and common coarse roots; many very fine and 
fine pores; 50 percent rock fragments; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C1—16 to 27 inches; pale brown (10YR 6/3) very cobbly 
clay loam, brown (10YR 4/3) moist; moderate fine 
and very fine subangular blocky structure; very hard, 
friable, sticky and plastic; common fine and medium 
roots and few coarse roots; many very fine and fine 
pores; 55 percent rock fragments; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C2—27 to 44 inches; very pale brown (10YR 7/3) 
extremely cobbly light clay loam, yellowish brown 
(10YR 5/4) moist; weak fine subangular blocky 
structure; hard, friable, slightly sticky and plastic; few 
fine and medium roots matted between rock 
fragments; common fine and medium pores; 75 
percent rock fragments; violently effervescent; 
moderately alkaline; diffuse wavy boundary. 

C3—44 to 60 inches; pale brown (10YR 6/3) extremely 
cobbly heavy loam, olive brown (2.5Y 4/4) moist; 
weak fine granular structure; hard, very friable, 
slightly sticky and slightly plastic; few fine and 
medium roots matted between rock fragments; 
common very fine pores; 80 percent rock fragments; 
violently effervescent; moderately alkaline. 


The A horizon is clay loam or silty clay loam and is 27 
to 35 percent clay. It is 15 to 70 percent rock fragments, 
of which 0 to 5 percent is stones, 5 to 30 percent is 
cobbles, and 10 to 35 percent is angular pebbles. It is 
mildly alkaline or moderately alkaline. The A horizon is 2 
to 7 inches thick. 

The B and C horizons are loam, clay loam, or silty clay 
loam and are 18 to 35 percent clay. They are 45 to 85 
percent rock fragments, of which 0 to 5 percent is 
stones, 5 to 15 percent is cobbles, and 40 to 70 percent 
is pebbles. They are moderately alkaline or strongly 
alkaline. 
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Whitore series 


The Whitore series consists of deep, well drained soils 
on mountainsides. These soils formed in colluvium and 
alluvium derived dominantly from limestone. Slope is 15 
to 60 percent. Elevation is 4,800 to 8,500 feet. The 
average annual precipitation is about 20 to 30 inches, 
the average annual air temperature is 36 to 42 degrees 
F, and the frost-free period is 50 to 90 days. 

These soils are loamy-skeletal, carbonatic Typic 
Cryochrepts. 

Typical pedon of a Whitore cobbly clay loam in an 
area of Whitore-Firada cobbly clay loams, 15 to 60 
percent slopes, in woodland, about 920 feet west and 
2,250 feet north of the southeast corner of sec. 7, T. 12 
N., R. 18 E. 


O1 and O2—1 1/2 inches to 0; forest litter of 
undecomposed and decomposed needles, twigs, 
and cones. 

A2—0 to 2 inches; pale brown (10YR 6/3) cobbly clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate fine and very fine granular structure; 
slightly hard, very friable, slightly sticky and slightly 
plastic; many coarse, medium, and fine roots; many 
fine and very fine pores; 15 percent rock fragments; 
neutral; abrupt wavy boundary. 

B2—2 to 8 inches; brown (10YR 4/3) cobbly clay loam, 
dark yellowish brown (10YR 3/4) moist; strong fine 
and very fine granular structure; slightly hard, very 
friable, sticky and plastic; many coarse, medium, and 
fine roots; many fine and very fine pores; 30 percent 
rock fragments; neutral; clear wavy boundary. 

B31ca—8 to 16 inches; brown (10YR 5/3) very cobbly 
light clay loam, dark brown (10YR 4/3) moist; 
moderate fine and very fine granular structure; 
slightly hard, very friable, sticky and plastic; many 
coarse, medium, and fine roots; many fine and very 
fine pores; 45 percent rock fragments; strongly 
effervescent; mildly alkaline; gradual wavy boundary. 

B32ca—16 to 23 inches; pale brown (10YR 6/3) very 
cobbly light clay loam, brown (10YR 4/3) moist; 
moderate fine and very fine subangular blocky 
structure; slightly hard, very friable, sticky and plastic; 
many coarse, medium, and fine roots; many fine and 
very fine pores; 50 percent rock fragments; violently 
effervescent; moderately alkaline; clear wavy 
boundary. 

B33ca—23 to 44 inches; very pale brown (10YR 8/3) 
very cobbly light clay loam, brown (10YR 5/3) moist; 
moderate fine and very fine subangular blocky 
structure; slightly hard, very friable, sticky and 
plastic; common coarse, medium, fine, and very fine 
roots; many fine and very fine pores; 60 percent 
rock fragments; common medium threads and 
masses of lime; violently effervescent; moderately 
alkaline; gradual wavy boundary. 


Soil survey 


B34ca—44 to 66 inches; white (10YR 8/2) extremely 
cobbly clay loam, pale brown (10YR 6/3) moist; 
moderate fine and very fine subangular blocky 
structure; hard, friable, sticky and plastic; few 
medium and fine roots; common fine pores and 
many very fine pores; 75 percent rock fragments; 
lime coatings on fragments; many medium threads 
and masses of lime; violently effervescent; 
moderately alkaline. 


The A horizon is 27 to 35 percent clay. It is 20 to 35 
percent rock fragments, of which 15 to 25 percent is 
cobbles and 5 to 10 percent is pebbles. It is neutral or 
mildly alkaline. The A horizon is 1 inch to 4 inches thick. 


The B horizon is clay loam or silty clay loam and is 27 
to 35 percent clay. It is 35 to 80 percent rock fragments, 
of which 0 to 10 percent is stones, 25 to 50 percent is 
cobbles, and 10 to 30 percent is pebbles. 


Widen series 


The Widen series consists of moderately deep, well 
drained soils on mountainsides and uplands. These soils 
formed in residuum derived dominantly from 
semiconsolidated siltstone. Slope is 15 to 60 percent. 
Elevation is 4,200 to 5,300 feet. The average annual 
precipitation is about 19 to 24 inches, the average 
annual air temperature is 39 to 43 degrees F, and the 
frost-free period is 80 to 110 days. 


These soils are fine, montmorillonitic, frigid Typic 
Ustochrepts. 


Typical pedon of a Widen silty clay loam in an area of 
Widen-Hughesville-Lipke complex, 15 to 60 percent 
slopes, in woodland, about 800 feet west and 1,200 feet 
south of the northeast corner of sec. 2, T. 16 N., R. 19 
E. 


O1 and O2—1 inch to 0; forest litter of undecomposed 
and decomposed needles, twig, cones, and leaves. 


A1—0 to 1 inch; dark gray (10YR 4/1) silt loam, black 
(10YR 2/1) moist; moderate fine granular structure; 
soft, friable, slightly sticky and nonplastic; many fine 
and very fine roots; many very fine pores; slightly 
acid; clear wavy boundary. 


A2—1 inch to 4 inches; pinkish gray (7.5YR 6/2) silty 
clay loam; brown (7.5YR 4/2) moist; weak medium 
and fine platy structure parting to strong fine 
granular; hard, friable, sticky and plastic; many 
coarse, medium, and fine roots; many very fine 
pores; slightly acid; clear wavy boundary. 


Fergus County, Montana 


B2—4 to 12 inches; brown (10YR 5/3) silty clay, dark 
brown (10YR 4/3) moist; weak medium prismatic 
structure parting to strong fine subangular blocky; 
very hard, firm, very sticky and very plastic; many 
coarse, medium, and fine roots; common medium 
and fine pores and many very fine pores; organic 
stains on faces of peds; slightly acid; clear wavy 
boundary. 

B3—12 to 36 inches; pale yellow (2.5Y 7/4) silty clay, 
light olive brown (2.5Y 5/4) moist; moderate medium 
subangular blocky structure; very hard, firm, very 
sticky and very plastic; common coarse, medium, 
and fine roots and many very fine roots; many fine 
and very fine pores; common fine threads of lime; 
strongly effervescent; mildly alkaline; gradual wavy 
boundary. 

Cr—36 to 60 inches; pale yellow (2.5Y 8/4) platy 
semiconsolidated siltstone, olive yellow (2.5Y 6/6) 
moist; very hard, firm, sticky and plastic; strongly 
effervescent; mildly alkaline. 


Semiconsolidated siltstone is at a depth of 20 to 40 
inches. 

The A horizon is clay loam or silty clay loam and 
averages 27 to 40 percent clay. It is 0 to 10 percent 
angular pebbles. It is slightly acid to mildly alkaline. 

The B horizon is clay loam, silty clay loam, clay, or 
silty clay and averages 35 to 50 percent clay. It is 0 to 
15 percent angular pebbles. It is slightly acid to 
moderately alkaline. 


Windham series 


The Windham series consists of deep, well drained 
soils on fans, terraces, and terrace edges. These soils 
formed in alluvium derived dominantly from limestone. 
Slope is 0 to 45 percent. Elevation is 3,200 to 5,200 feet. 
The average annual precipitation is about 15 to 19 
inches, the average annual air temperature is 40 to 45 
degrees F, and the frost-free period is 90 to 125 days. 

These soils are loamy-skeletal, carbonatic Typic 
Calciborolls. 

Typical pedon of a Windham gravelly clay loam in an 
area of Judith-Windham gravelly clay loams, 2 to 8 
percent slopes, in cropland, about 35 feet north and 600 
feet west of the southeast corner of sec. 12, T. 15 N., R. 
17 E. 


Αρ--0 to 6 inches; dark grayish brown (10YR 4/2) 
gravelly clay loam, very dark grayish brown (10YR 
3/2) moist; moderate fine granular structure; slightly 
hard, friable, slightly sticky and slightly plastic; 15 
percent limestone. pebbles that have lime crusts on 
undersides; slightly effervescent; mildly alkaline; 
clear wavy boundary. 
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B2ca—6 to 12 inches; pale brown (10YR 6/3) gravelly 
clay loam, brown (10YR 5/3) moist; moderate fine 
and very fine subangular blocky structure; hard, very 
friable, slightly sticky and slightly plastic; many fine 
and very fine roots; many fine and very fine pores; 
20 percent limestone pebbles; lime diffused 
throughout mass and as crusts and pendants on 
pebbles; violently effervescent; moderately alkaline; 
clear wavy boundary. 

C2ca—12 to 18 inches; white (10YR 8/2) very gravelly 
heavy loam, very pale brown (10YR 7/3) moist; 
massive; hard, friable, slightly sticky and nonplastic; 
many fine and very fine roots; many fine and very 
fine pores; 60 percent limestone fragments, mainly 
less than 3 inches in diameter; lime diffused and 
segregated as masses and as crusts and pendants 
on pebbles; violently effervescent; moderately 
alkaline; diffuse wavy boundary. 

C3ca—18 to 60 inches; very pale brown (10YR 7/4) 
extremely gravelly loam, pale brown (10YR 6/4) 
moist; massive; slightly hard, friable, slightly sticky 
and nonplastic; common fine and very fine roots; 
common to few fine pores and very fine pores; 70 
percent limestone fragments, mainly less than 3 
inches in diameter; lime accumulated as masses 
and as crusts and pendants on fragments; violently 
effervescent; moderately alkaline. 


Depth to the violently effervescent horizon is 7 to 10 
inches. 

The A horizon is loam or clay loam and averages 18 
to 35 percent clay. It is 10 to 75 percent rock fragments, 
of which 10 to 50 percent is pebbles, 0 to 10 percent is 
cobbles, and 0 to 15 percent is stones. It is mildly 
alkaline or moderately alkaline. 

The B horizon is loam or clay loam and averages 18 
to 35 percent clay. It is 10 to 75 percent rock fragments, 
of which 10 to 55 percent is pebbles and 0 to 20 percent 
is cobbles. 

The C horizon is sandy loam, loam, or clay loam and 
averages 10 to 35 percent clay. It is 60 to 80 percent 
rock fragments, of which 55 to 60 percent is pebbles 
and 5 to 20 percent is cobbles. Depth to the C horizon is 
less than 16 inches. 


Winifred series 


The Winifred series consists of moderately deep, well 
drained soils on uplands. These soils formed in alluvium 
and residuum derived dominantly from semiconsolidated 
shale. Slope is 2 to 45 percent. Elevation is 2,700 to 
4,700 feet. The average annual precipitation is about 15 
to 19 inches, the average annual air temperature is 40 to 
45 degrees F, and the frost-free period is 100 to 125 
days. 

These soils are fine, montmorillonitic Typic 
Haploborolls. 
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Typical pedon of a Winifred clay loam in an area of 
Winifred-Windham-Eltsac complex, 15 to 45 percent 
slopes, in rangeland, about 800 feet west and 900 feet 
north of the southeast corner of sec. 9, T. 15 N., R. 18 
E. 


Α1--0 to 3 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium and fine granular structure; 
slightly hard, friable, sticky and plastic; many fine 
and very fine roots; many very fine pores; neutral; 
clear wavy boundary. 

B21—3 to 6 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium prismatic structure parting to 
moderate fine subangular blocky; hard, friable, sticky 
and plastic; many fine and very fine roots; many 
very fine pores; neutral; clear wavy boundary. 


B22—6 to 14 inches; grayish brown (2.5Y 5/2) silty clay, 
dark grayish brown (2.5Y 4/2) moist; moderate 
medium prismatic structure parting to strong fine 
subangular blocky; very hard, friable, sticky and 
plastic; common fine roots and many very fine roots; 
many very fine pores; few fine threads and masses 
of lime; strongly effervescent; mildly alkaline; gradual 
irregular boundary. 

B31ca—14 to 22 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; strong medium 
prismatic structure parting to moderate medium and 
fine subangular blocky; very hard, friable, sticky and 
plastic; common fine roots and many very fine roots; 
many very fine pores; common medium masses of 
lime; strongly effervescent; mildly alkaline; clear 
wavy boundary. 


B32ca—22 to 32 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; moderate 
medium and coarse prismatic structure parting to 
weak medium subangular blocky; very hard, firm, 
sticky and plastic; few very fine roots; common very 
fine pores; common medium masses of lime; mildly 
alkaline; gradual wavy boundary. 


Cr—32 to 60 inches; light brownish gray and yellowish 
brown semiconsolidated shale; slightly effervescent; 
mildly alkaline. 


Semiconsolidated shale is at a depth of 20 to 40 
inches. Depth to the horizon of strong lime accumulation 
is 8 to 16 inches. 

The A horizon is clay loam or silty clay loam and 
averages 27 to 40 percent clay. It is neutral or mildly 
alkaline. 

The B horizon is clay loam, clay, or silty clay and 
averages 35 to 50 percent clay. It is mildly alkaline or 
moderately alkaline. 


Soil survey 


Work series 


The Work series consists of deep, well drained soils 
on fans and terraces. These soils formed in alluvium. 
Slope is 0 to 8 percent. Elevation is 3,500 to 4,500 feet. 
The average annual precipitation is about 15 to 19 
inches, the average annual air temperature is 40 to 45 
degrees F, and the frost-free period is 110 to 125 days. 

These soils are fine, montmorillonitic Typic Argiborolls. 

Typical pedon of Work clay loam, 0 to 2 percent 
slopes, in cropland, about 400 feet south and 2,440 feet 
east of the northwest corner of sec. 36, T. 19 N., R. 14 
E. 


Ap—0 to 6 inches; gray (10YR 5/1) clay loam, very dark 
gray (10YR 3/1) moist; weak medium platy structure 
parting to moderate fine granular; hard, friable, 
slightly sticky and slightly plastic; neutral; abrupt 
smooth boundary. 

B21t—6 to 15 inches; brown (10YR 5/3) heavy clay 
loam, dark brown (10YR 3/3) moist; strong medium 
prismatic structure parting to moderate medium and 
fine subangular blocky; very hard, friable, sticky and 
plastic; many very fine roots; many very fine pores; 
thin continuous clay films on faces of peds; neutral; 
clear wavy boundary. 

B22t—15 to 24 inches; grayish brown (10YR 5/2) clay 
loam, brown (10YR 4/3) moist; moderate medium 
prismatic structure parting to moderate medium and 
fine subangular blocky; very hard, friable, sticky and 
plastic; many very fine roots; many very fine pores; 
thin continuous clay films on faces of peds; neutral; 
gradual wavy boundary. 

B23t—24 to 31 inches; grayish brown (10YR 5/2) clay 
loam, dark grayish brown (10YR 4/2) moist; strong 
medium prismatic structure parting to moderate 
medium and fine subangular blocky; many very fine 
roots; many very fine pores; mildly alkaline; abrupt 
irregular boundary. 

B3ca—31 to 36 inches; grayish brown (10YR 5/2) heavy 
loam, dark grayish brown (10YR 4/2) moist; strong 
medium and fine subangular blocky structure; hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; many very fine pores; common 
threads of lime; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

C1—36 to 60 inches; grayish brown (10YR 5/2) sandy 
clay loam, dark grayish brown (10YR 4/2) moist; 
hard, friable, slightly sticky and slightly plastic; 
common very fine pores; few fine masses of lime; 
strongly effervescent; moderately alkaline. 


Depth to the strongly effervescent horizon is 12 to 31 
inches. f 

The A horizon is slightly acid or neutral. It is 0 to 5 
percent pebbles. 
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The B2 horizon is clay loam or clay and averages 35 
to 50 percent clay. It is neutral or mildly alkaline. 

The B3 and C horizons are loam, sandy clay loam, or 
clay loam and average 25 to 40 percent clay. 


Yamac series 


The Yamac series consists of deep, well drained soils 
on fans, foot slopes, and terraces. These soils formed in 
alluvium derived from mixed rock sources. Slope is 0 to 
25 percent. Elevation is 2,300 to 3,400 feet. The average 
annual precipitation is about 10 to 14 inches, the 
average annual air temperature is 42 to 45 degrees F, 
and the frost-free period is 115 to 135 days. 

These soils are fine-loamy, mixed Borollic 
Camborthids. 

Typical pedon of a Yamac loam in an area οί Yamac- 
Delpoint-Yawdim complex, 4 to 25 percent slopes, in 
rangeland, about 2,640 feet east and 2,440 feet north of 
the southwest corner of sec. 11, T. 18 N., R. 26 E. 


A1—0 to 3 inches; grayish brown (2.5Y 5/2) heavy loam, 
very dark grayish brown (2.5Y 3/2) moist; weak fine 
and very fine platy structure parting to moderate fine 
granular; slightly hard, very friable, slightly sticky and 
slightly plastic; many fine and very fine roots and 
common medium roots; many very fine pores; 
neutral; clear wavy boundary. 

B2—3 to 7 inches; grayish brown (10YR 5/2) heavy 
loam, dark grayish brown (10YR 4/2) moist; 
moderate medium and coarse prismatic structure 
parting to moderate medium subangular blocky; 
slightly hard, very friable, slightly sticky and slightly 
plastic; many fine and very fine roots and common 
medium roots; many fine and very fine pores; slightly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

B31—7 to 12 inches; light brownish gray (2.5Υ 6/2) 
heavy silt loam, grayish brown (10YR 5/2) moist; 
moderate medium and coarse prismatic structure 
parting to weak coarse subangular blocky; hard, very 
friable, sticky and plastic; common fine, very fine, 
and medium roots; many fine and very fine pores; 
strongly effervescent; moderately alkaline; clear 
irregular boundary. 

B32ca—12 to 22 inches; light brownish gray (2.5Y 6/2) 
light silty clay loam, grayish brown (2.5Y 5/2) moist; 
moderate coarse prismatic structure parting to weak 
medium and coarse subangular blocky; slightly hard, 
very friable, sticky and plastic; common very fine, 
fine, and medium roots; many very fine and fine 
pores; many medium masses of lime; strongly 
effervescent; moderately alkaline; gradual irregular 
boundary. 
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Cica—22 to 36 inches; light brownish gray (2.5Y 6/2) 
heavy loam, grayish brown (2.5Y 5/2) moist; 
massive; slightly hard, very friable, slightly sticky and 
slightly plastic; few fine and very fine roots; common 
fine and very fine pores; common fine soft masses 
of lime; strongly effervescent; strongly alkaline; 
diffuse wavy boundary. 

C2ca—36 to 60 inches; light brownish gray (2.5Y 6/2) 
light silty clay loam, dark grayish brown (2.5Y 4/2) 
moist; massive; hard, friable, sticky and plastic; few 
fine and very fine roots; common fine and very fine 
pores; many fine soft masses of lime; strongly 
effervescent; strongly alkaline. 


Depth to the strongly calcareous horizon is 7 to 12 
inches. 


The A horizon is neutral to mildly alkaline. It is 0 to 10 
percent angular pebbles. 


The B and C horizons are loam, silt loam, or silty clay 
loam and average 20 to 30 percent clay. They are 0 to 
10 percent angular pebbles. The B2 horizon is mildly 
alkaline or moderately alkaline, and the B3 and C 
horizons are moderately alkaline or strongly alkaline. 


Yamac Variant 


The Yamac Variant consists of deep, well drained soils 
on terraces. These soils formed in alluvium. Slope is 0 to 
2 percent. Elevation is 2,200 to 3,400 feet. The average 
annual precipitation is about 10 to 14 inches, the 
average annual air temperature is 42 to 45 degrees F, 
and the frost-free period is 115 to 135 days. 


These soils are fine-loamy, mixed Aridic Haploborolls. 

Typical pedon of Yamac Variant loam, in hayland, 
about 2,500 feet east and 1,800 feet north of the 
southwest corner of sec. 22, T. 15 N., R. 24 E. 


A1—0 to 4 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak very fine 
platy structure parting to moderate very fine 
granular; slightly hard, very friable, nonsticky and 
nonplastic; many fine and very fine roots; slightly 
effervescent; neutral; clear smooth boundary. 

B21—4 to 11 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
medium prismatic structure parting to weak fine and 
very fine subangular blocky; slightly hard, very 
friable, nonsticky and nonplastic; many fine and very 
fine roots and few medium roots; many fine and very 
fine pores and few medium pores; slightly 
effervescent; mildly alkaline; clear smooth boundary. 
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B22—11 to 25 inches; light brownish gray (10YR 6/2) 
heavy loam, dark grayish brown (10YR 4/2) moist; 
weak medium and coarse prismatic structure; slightly 
hard, very friable, slightly sticky and slightly plastic; 
many fine and very fine roots and few medium roots; 
many fine and very fine pores and few medium 
pores; few medium masses of lime; strongly 
effervescent; mildly alkaline; clear smooth boundary. 

C1ca—25 to 39 inches; pale brown (10YR 6/3) heavy 
loam, dark grayish brown (10YR 4/2) moist; 
massive; slightly hard, very friable, slightly sticky and 
slightly plastic; common fine and very fine roots; 
many fine and very fine pores; few medium masses 
of lime; strongly effervescent; mildly alkaline; abrupt 
smooth boundary. 

IIC2—39 to 44 inches; grayish brown (2.5Y 5/2) silty 
clay, dark gray (SY 4/1) moist; massive; very hard, 
firm, sticky and plastic; common fine and very fine 
roots; many fine and very fine pores; few medium 
masses of gypsum and other salts; strongly 
effervescent; mildly alkaline; abrupt smooth 
boundary. 

IIIC3—44 to 50 inches; pale brown (10YR 6/3) heavy 
loam, dark grayish brown (10YR 4/2) moist; few fine 
distinct reddish brown (5Y 5/4) mottles; massive; 
hard, friable, slightly sticky and slightly plastic; few 
fine and very fine roots; common fine and very fine 
pores; few fine masses of gypsum and other salts; 
strongly effervescent; mildly alkaline; abrupt smooth 
boundary. 

IVC4—50 to 66 inches; grayish brown (10YR 5/2) silty 
clay, very dark gray (10YR 3/1) moist; massive; very 
hard, firm, sticky and plastic; few fine and very fine 
roots; common fine and very fine pores; few fine 
masses of gypsum and other salts; slightly 
effervescent; mildly alkaline. 


The solum is 24 to 40 inches thick. The mollic 
epipedon is 7 to 12 inches thick. The A horizon is neutral 
or mildly alkaline. The Cca horizon has reddish brown or 
yellowish brown mottles in some pedons. The IIC, IIIC, 
and IVC horizons are silty clay loam or silty clay. 


Yawdim series 


The Yawdim series consists of shallow, well drained 
soils on uplands. These soils formed in residuum derived 
dominantly from semiconsolidated shale. Slope is 4 to 50 
percent. Elevation is 2,400 to 4,500 feet. The average 
annual precipitation is about 10 to 14 inches, the 
average annual air temperature is 42 to 45 degrees F, 
and the frost-free period is 115 to 135 days. 

These soils are clayey, montmorillonitic (calcareous), 
frigid, shallow Ustic Torriorthents. 

Typical pedon of a Yawdim silty clay loam in an area 
of Yawdim-Abor-Rentsac complex, 8 to 60 percent 
slopes, in rangeland, about 1,320 feet north and 1,990 
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feet west of the southeast corner of sec. 6, T. 20 N., R. 
18 E. 


A1—0 to 3 inches; grayish brown (2.5Y 5/2) silty clay 
loam, dark grayish brown (2.5Y 4/2) moist; weak 
medium granular structure; soft, friable, sticky and 
plastic; slightly effervescent; mildly alkaline; clear 
wavy boundary. 

C1—3 to 12 inches; grayish brown (2.5Y 5/2) heavy silty 
clay loam, dark grayish brown (2.5Y 4/2) moist; 
weak medium prismatic structure parting to weak 
medium and fine subangular blocky; hard, firm, 
sticky and plastic; many fine roots; many fine and 
very fine pores; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 

C2r—12 to 17 inches; grayish brown (2.5Y 5/2) partially 
weathered semiconsolidated shale that crushes to 
silty clay loam, dark grayish brown (2.5Y 4/2) moist; 
hard, firm, sticky and plastic; few fine roots; many 
very fine pores; few threads of lime; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

C3r—17 to 60 inches; gray (2.5Y 5/1) and light olive 
brown (2.5Y 5/4) semiconsolidated shale that 
crushes to silty clay loam, dark gray (2.5Y 4/1) and 
olive brown (2.5Y 4/4) moist; hard, firm; weakly 
effervescent; moderately alkaline. 


Semiconsolidated shale is at a depth of 10 to 20 
inches. 

The A horizon is clay loam or silty clay loam and 
averages 27 to 40 percent clay. It is 0 to 10 percent 
angular pebbles. It is mildly alkaline or moderately 
alkaline. 

The C horizon is clay loam, silty clay loam, or clay and 
averages 35 to 50 percent clay. 


geology 


By Eddie Juvan, geologist, Soil Conservation Service. 


Fergus County is in the belt between the Rocky 
Mountains and the Great Plains (72). The plains in the 
county contrast with the isolated, islandlike Big Snowy, 
Moccasin, and Judith Mountains. 

The plains were produced by long periods of 
sedimentation and erosion. As the seas that covered 
much of Montana hundreds of millions of years ago 
fluctuated, sand, mud, and lime were deposited. This 
sediment became compacted, cemented, and hardened, 
and eventually it became shale, sandstone, or limestone. 
As the sediment was laid down and compacted, forces 
in the earth caused swelling, or bulging, of the surface. 
The bulging caused some of the sediment to tilt or dip 
away from its original horizontal position and uplifted the 
sediment, exposing it to a higher hazard of erosion. Over 
a period of time, erosion of the younger sediment has 
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exposed older sediment throughout the county. Many 
stratigraphic units are exposed at the surface. 

The Snowy Mountains in the southern part of Fergus 
County were formed by uplift. As faulting occurred at 
great depths, movement caused the older and more 
brittle rock to break and the overlying younger and more 
flexible strata to bend or fold. The Judith and Moccasin 
Mountains were formed by intrusion of igneous rock. 
Masses of molten rock rose from great depths, pushing 
through older strata and bending the younger strata 
upward. 

Rock exposed on the surface ranges in age from 
Quaternary, as represented by Holocene to Pleistocene 
stream gravel, to Cambrian, which is 550 million years 
old. The older rocks are exposed only where they have 
been forced to the surface by mountain-building 
processes. Cretaceous rock underlies most of the plains 
area. 

The Palezoic Era began with a slow retreat of the sea 
that had previously covered most of central Montana. 
The sea repeatedly rose and then withdrew from various 
parts of central Montana. With each rise of the sea, 
different deposits of sediment were laid down. Although 
no mountain-building or igneous activity is known to have 
occurred in the county during Palezoic time, gentle 
warping of the sea floor from time to time has resulted in 
the absence of certain formations in some localities. 

Cambrian strata in Fergus County are exposed near 
the crest of the Moccasin, Judith, and Snowy Mountains, 
where they have been forced up by mountain-building 
processes. Generally, the Cambrian strata consist of 
sandstone at the base (Flathead Formation), a layer of 
shale (Wolsey Formation), and then a layer of limestone 
(Meagher Formation and others). Rock outcroppings are 
near the top of the Snowy Mountains. The total 
accumulated thickness of the Cambrian strata in Fergus 
County is about 1,000 feet. Soils of the Dryadine series 
developed in maierial derived from Cambrian stata. 

Near the end of the Cambrian Period, the sea 
withdrew and most of Montana became a low-lying area 
of land. All of Montana, including Fergus County, 
appears to have been land throughout the Silurian 
Period and the early part of the Devonian Period. In the 
Middle Devonian, the sea again submerged central 
Moritana. About 1,000 feet of limestone and dolomite 
were deposited as products of evaporation. 
Representative soils in this area are in the Firada, 
Hughesville, Skaggs, Sheege, Whitecow, and Whitore 
series. 

The Mississippian Period began with all of Montana 
submerged beneath marine water, and about 1,000 feet 
of Madison Limestone was deposited. Formation of the 
Madison Group continued with the deposition of dolomite 
and occasional thick beds of anhydrite. In the latter part 
of the Mississippian Period, the extensive Madison Sea 
became restricted and a long, tongue-shaped gulf 
extended in an east-west direction across central 
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Montana and into North Dakota. The shale and sandy 
sediment of the Big Snowy Group (Heath, Otter, and 
Kibbey Formations) were deposited in the gulf. Rock 
strata of this group are exposed in the Snowy Mountains 
in the southwestern part of Fergus County and in the 
Judith and Moccasin Mountains north and east of 
Lewistown. Castle, Kildor, Delette, Lipke, Tibs, Tomty, 
and Widen soils developed in these areas. 

During the Pennsylvanian Period, the sea again 
retreated and there was a notable change in the 
characteristics of the sediment. There was a widespread 
influx of clean, white sand similar to beach sand, and 
about 200 feet of it was deposited on the Quadrant 
Formation. Evidence of cross-bedding suggests there 
were also windblown deposits, such as sand dunes, 
along the sea coast. Outcrop typical of Pennsylvanian 
strata is in the Snowy Mountains. Soils derived from this 
material are in the Kildor, Hanson, Hughesville, Skaggs, 
and Tibs series and the Bridger Variant. 

After the Pennsylvanian Period, the Mesozoic Era 
began with a broad, gentle uplift in north-central 
Montana; the older strata were domed, or arched, 
upward across a distance of 300 miles. Erosion then 
planed the uplifted area, producing a nearly level land 
surface extending from Canada to Wyoming. The Middle 
Mississippian strata were deeply cut by this erosion in 
areas as far south as Lewistown. Fergus County is on 
the southern edge of this uplifted arch. Soils in this area 
are in the Absarokee, Alder, Bitton, Castner, Cheadle, 
Hibar, and Teton series. 

In the Triassic Period, most of Montana was a land 
area undergoing erosion. The sea, which spread into 
southwestern Montana from Utah, apparently never 
reached as far north as Fergus County. Conglomerate, 
sandstone, shale, and impure limestone of the Dinwoody 
and Thaynes Formations are representative Triassic 
sediment. Soils that developed in material weathered 
from these formations are in the Absarokee, Borky, 
Casiner, and Winifred series. 

Another sea spread over most of Montana toward the 
middle of the Jurassic Period, and sandy, shaly, and limy 
sediment of the Ellis Group was deposited (Swift, 
Rierdon, and Sawtooth Formations). The total combined 
thickness of this deposit in Fergus County was about 
300 feet. Because the Ellis Group generally yields easily 
recognizable fossils, it is used for determining geologic 
time. Jurassic sediment outcrops along the foot slopes 
of the Snowy, Judith, and Moccasin Mountains. Outcrops 
of Jurassic material are in T. 14 Ν., R. 10, 19, 20, and 21 
E. In central Montana red and gray shale that has a bed 
of gypsum 5 to 10 feet thick is mined near Lewistown. 
Soils that developed in this sediment are in the Bitton, 
Castner, Cheadle, Hibar, and Teton series. 

Before the Jurassic ended, the sea again withdrew 
from Montana; however, beds of sand and mud were 
continuously deposited, and the material apparently was 
carried eastward by rivers flowing across a great coastal 
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plain. This material is known as the Morrison Formation. 
It was during this time—about 130 million years ago— 
that huge dinosaurs roamed the river flood plains. Near 
the end of the Jurassic, a large swamp, perhaps as large 
as the Florida Everglades, developed between Great 
Falls and Lewistown. Peat accumulated and eventually 
turned to coal. This is the oldest coal formation in 
Montana. 

During the early Cretaceous, a blanket of sand about 
100 feet thick was spread over most of Montana. This- 
sand commonly contained fragments of black flint and is 
called “salt and pepper sandstone” in some areas. 
Deposits of red mud and additional sand 200 to 300 feet 
thick followed. This sequence of deposits is known as 
the Kootenai Formation. Outcrops of this formation are 
south and east of Lewistown and along the foot slopes 
of the Judith and Moccasin Mountains. Darret, Fergus, 
Terrad, and Timberg soils developed in areas of 
Kootenai Shale, and Castner, Hibar, Oraid, Mocmont, 
Tigeron, and Twin Creed soils developed in areas of 
Kootenai Sandstone. 

The last of many marine invasions of Montana began 
in the Late Cretaceous. An inland sea, which extended 
from the Gulf of Mexico to the Arctic Circle, covered all 
of the eastern and central parts of Montana. As the sea 
pushed westward, thick deposits of dark marine shale 
were laid down. During the retreat of the sea, sandy 
sediment was deposited. 

Overlying the Kootenai Formation is about 2,000 feet 
of black marine shale and local sandy areas of Late 
Cretaceous age, known collectively as the Colorado 
Group or Colorado Shale. Colorado Shale is extensive 
northeast of Lewistown in Fergus County. Soils that 
developed in material weathered from Colorado Shale 
are in the Absarokee, Delplain, Dilts, Ernem, Julin, 
Sinnigam, Teigen, and Weingart series. This shale 
generally is not considered to be a ground water aquifer, 
although very small amounts of highly mineralized water 
that is poorly suited to most uses may be encountered 
during drilling. 

The Eagle Formation overlies the Colorado Shale. It 
consists of 250 feet of sandstone and shaly sandstone. 
This formation is an important aquifer in Fergus County, 
and it provides water for livestock and for domestic use. 
Soils that developed in material weathered from the 
Eagle Formation are in the Cabba, Flasher, Reeded, 
Tally, and Vebar series. 

About 500 feet of dark gray shale overlies the Eagle 
Formation. This shale is known as the Clagget 
Formation. A typical landscape of the Clagget Formation 
is north of Hilger. This formation is not an important 
source of ground water in Fergus County. Soils in the 
Eltsac, Lawther, Norbert, Regent, and Winifred series 
formed in material derived from Clagget Shale. 

Light-colored sandstone with interbedded shale and 
siltstone overlies the Clagget Formation. This is the 
Judith River Formation and is about 600 feet thick. It is 
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an important aquifer in Fergus County. Soils that 
developed in material derived from this formation are in 
the Cabbart, Delpoint, Marmath, Tanna, and Yawdim 
series. 

Dark gray marine Bearpaw Shale 1,000 to 2,000 feet 
thick overlies the Judith River Formation. The Missouri 
River Breaks, north and east of Lewistown, formed in 
Bearpaw sediment. Representative soils derived from 
this shale are in the Gerdrum, Neldore, Marias, Thebo, 
and Vanda series. Bearpaw Shale is not considered to 
be a ground water aquifer in this county. Any water in it 
is highly mineralized. 

A terrestrial deposit consisting of massive sandstone, 
thin siltstone, silty shale, and thin seams of coal 
comprises the Hell Creek Formation. This formation is 
more than 700 feet thick and overlies Bearpaw Shale. 
Outcrops along Box Elder Creek, east of Roy, 
characterize the Hell Creek landscape. Soils in the Abor, 
Chinook, Delpoint, Gerdrum, Kobar, Rentsac, Yamac, 
and Yawdim series are representative of the soils that 
formed in material derived from this formation. Α massive 
layer of sandstone at the base of this formation, known 
as Fox Hills Sandstone, is an important aquifer in Fergus 
County. The thin coal seams and sandier areas of the 
Hell Creek Formation generally produce small amounts 
of water suitable for domestic or livestock use. Beds of 
coal are interbedded with the sedimentary rock of the 
Hell Creek Formation and locally with the Eagle and 
Judith River Formations. These beds indicate the 
repeated occurrence of swamps on the coastal plains. 
Large dinosaurs roamed the river flood plains, and their 
skeletons are often discovered in the rock of the Hell 
Creek Formation. 

Beds of bentonite as much as 3 feet thick are in many 
of the areas of shale. The bentonite consists of 
chemically altered volcanic ash that was deposited in the 
sea. 

Toward the end of the Cretaceous Period, forces in 
the earth caused the uplift of the ancestral Rocky 
Mountains. Before the second phase of mountain- 
building during the middle Tertiary, these ancestral 
mountains were eroded down to a flat, truncated plain. 
Material derived from this erosional period was spread 
over hundreds of miles of a plain east of the Rocky 
Mountains. The Hell Creek Formation of Late 
Cretaceous age and the Fort Union Formation of early 
Tertiary age resulted. Soils associated with the Hell 
Creek Formation are in the Abor, Delpoint, Rentsac, and 
Yawdim series. The Fort Union Formation, noted in 
eastern Montana for its thick coal seams, does not occur 
in Fergus County. 

Most of the strata of Tertiary age have been stripped 
away by erosion. Gravelly terrace remnants are in 
southwestern Fergus County bordering the Snowy 
Mountains. This gravel is 50 feet or more thick and 
blankets the surface for many miles. Soils associated 
with the Tertiary terrace gravel are in the Doughty, 
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Judith, Sipple, Tamaneen, and Windham series. Where 
the recharge area is sufficient, this gravel is an important 
aquifer. 


The eroded surface of the Early Tertiary material was 
bent or warped upward by block faulting during the 
Middle to Late Tertiary to form the present Rocky 
Mountains in western Montana. Also, the isolated 
mountains of central Montana developed more or less 
independently of each other during the Middle Tertiary or 
early Oligocene Epoch. The Big Snowy Mountains were 
uplifted by vertically directed forces. The Moccasin and 
Judith Mountains were pushed up by molten rock that 
rose from great depths. 


Alluvial deposits from the Quaternary Period are along 
most of the drainageways in the county. They comprise 
stratified silt, sand, and gravel and range in thickness 
from 5 to 50 feet, with the thickest deposits along the 
major drainageways. These deposits are an important 
source of ground water for many domestic and livestock 
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wells; however, because they are shallow, they are 
subject to contamination. 

During the Pleistocene Epoch of the Quaternary 
Period, which began about 2 million years ago, the 
climate of North America became cold enough for 
several thousands of feet of glacial ice to accumulate 
over most of Canada (7). Because of the weight of the 
ice, the glacier was semifluid and spread southward into 
the northern United States. As it slipped and slid 
forward, it gathered soil material and loose rock. As the 
ice melted, a mantle of glacial drift was left behind. The 
glacial drift contains pebbles and boulders, and large 
boulders are still scattered across the surface in places. 
The Thebo, Neldore, Gerdrum, and Tealette soils have 
glacial pebbles and boulders. 

Only the northeastern corner of Fergus County was 
covered by ice from the large Keewatin ice sheet. The 
ice sheet blocked north-flowing rivers, forming large 
lakes. A small arm of Glacial Lake Musselshell extended 
into the northeastern part of the county. 
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Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 


Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 


Animal-unit-month (AUM). The amount of forage 
required by one mature cow of approximately 1,000 
pounds weight, with or without a calf, for 1 month. 


Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 


Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 


Basal area. The area of the cross section, measured 
outside the bark, of all the trees in a stand. A 
measure of stand density. 


Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 


Board foot. A unit of measure of the wood in lumber, 
logs, or trees. The amount of wood in a board 1 foot 
wide, 1 foot long, and 1 inch thick before finishing. 


Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 


Channery soil material. Material that is, by volume, 
more than 15 percent thin, flat fragments of 
sandstone, shale, slate, limestone, or schist as 
much as 6 inches along the longest axis. Very 
channery soil material is 35 to 60 percent these thin, 
flat fragments, and extremely channery soil material 
is more than 60 percent. A single piece is called a 
fragment. 

Chiseling. Tillage with an implement having one or more 
soil-penetrating points that loosen the subsoil and 
bring clods to the surface. A form of emergency 
tillage to control soil blowing. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 

Climax vegetation. The stabilized plant community on a 
particular site. The plant cover reproduces itself and 
does nct change so long as the environment 
remains the same. (See potential native plant 
community.) 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles up to 38 
centimeters (15 inches) long. 

Coarse textured (light textured) soil. Sand or loamy 
sand. 

Cobblestone (or cobble). Α rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 
centimeters) in diameter. 

Cobbly soil material. Material that is 15 to 35 percent, 
by volume, rounded or partially rounded rock 
fragments 3 to 10 inches (7.5 to 25 centimeters) in 
diameter. Very cobbly soil material is 35 to 60 
percent these fragments, and extremely cobbly soil 
material is more than 60 percent. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 


360 


Complex, soil. A map unit οἱ two or more kinds οἱ soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.-—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft,—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 
Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 

strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Culmination of mean annual increment (CMAI). The 
point in time during the life of a stand of trees at 
which the average annual yield is the greatest. 

Deferred grazing. Postponing grazing or arresting 
grazing for a prescribed period. 

Depth to rock. Bedrock is too near the surface for the 
specified use. 
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Diameter at breast height. Diameter of a tree taken at 
breast height (officially 4.5 feet above the ground). 
Unless specified otherwise, the diameter at breast 
height includes the bark of the tree in the 
measurement. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained. —Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained. —Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly below 
the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained. —Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly 
restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly 
drained soils commonly have a slowly pervious 
layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination 
of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage 


Fergus County, Montana 


results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly 
continuous, they can have moderate or high slope 
gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy 
material in dunes or to loess in blankets on the 
surface. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess alkali (in tables). Excess exchangeable sodium 
in the soil. The resulting poor physical properties 
restrict the growth of plants. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Excess lime (in tables). Excess carbonates in the soil 
that restrict the growth of some plants. 

Excess salts (in tables). Excess water-soluble salts in 
the soil that restrict the growth of most plants. 

Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow is 
common in regions of limited rainfall where cereal 
grains are grown. The soil is tilled for at least one 
growing season for weed control and decomposition 
of plant residue. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fine textured (heavy textured) soll. Sandy clay, silty 
clay, and clay. 
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First bottom. The normal flood plain of a stream, 
subject to frequent or occasional flooding. 

Flaggy soil material. Material that is, by volume, 15 to 
35 percent flagstones. Very flaggy soil material is 35 
to 60 percent flagstones, and extremely flaggy soil 
material is more than 60 percent flagstones. 

Flagstone. A thin fragment of sandstone, limestone, 
slate, shale, or (rarely) schist, 6 to 15 inches (15 to 
37.5 centimeters) long. 

Flood plain. Α nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Fragipan. Α loamy, brittle subsurface horizon low in 
porosity and content of organic matter and low or 
moderate in clay but high in silt or very fine sand. A 
fragipan appears cemented and restricts roots. 
When dry, it is hard or very hard and has a higher 
bulk density than the horizon or horizons above. 
When moist, it tends to rupture suddenly under 
pressure rather than to deform slowly. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial melt water. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 35 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.5 
centimeters) in diameter. Very gravelly soil material 
is 35 to 60 percent rounded or angular rock 
fragments, and extremely gravelly soil material is 
more than 60 percent. 

Hardpan. A hardened or cemented soil horizon or layer. 
The soil material is sandy, loamy, or clayey and is 
cemented by iron oxide, silica, calcium carbonate, or 
other substance. 

Horizon, soil. A iayer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the So// 
Survey Manual. The major horizons of mineral soil 
are as follows: 
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O horizon.—An organic layer οἱ fresh and decaying 
plant residue at the surface of a mineral soil. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 


B horizon.—The mineral horizon below an A horizon. 


The B horizon is in part a layer of transition from the 
overlying Α to the underlying C horizon. The B 
horizon also has distinctive characteristics such as 
(1) accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky 
structure; (3) redder or browner colors than those in 
the Α horizon; or (4) a combination of these. The 
combined A and B horizons are generally called the 
solum, or true soil. If a soil does not have a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, the Roman numeral ll precedes 
the letter C. 

R layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an Α or a B horizon. 

llluviation. The movement of soi! material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. Therefore, 
intake rate for design purposes is not a constant but 
is a variable depending on the net irrigation 
application. The rate of water intake in inches per 
hour is expressed as follows: 


Less than 0.2........................... u. .............. very low 
0.2 to 0.4....................... nennen entente nnne low 
0.4 to 0.75... moderately low 
0.75 to 1.25.................. u u... moderate 
1.25 to 1.75........................................... moderately high 
1.75 to 2.5.................... u... high 
More than 2.5................ seen very high 


Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
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Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 


Controlled flooding. —Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 


Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 


Drip (or trickle).—Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 


Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 


Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 


Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 


Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 


Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 


Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 


Leaching. The removal of soluble material from soil or 
other material by percolating water. 


Light textured soil. Sand and loamy sand. 


Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 


Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 


Low strength. The soil is not strong enough to support 
loads. 

Mean annual increment (MAI). The average annual 
increase in volume of a tree during its entire life. 


Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Moderately coarse textured (moderately light 
textured) soll. Sandy loam and fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 
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Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and 
contrast—faint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
glacial melt water. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 

Pan. A compact, dense layer in a soil that impedes the 
movement οἱ water and the growth of roots. For 
example, hardpan, fragipan, claypan, plowpan, and 
traffic pan. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
Soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 


Very slow.......................................... less than 0.06 inch 
Slow... a... 0.06 to 0.20 inch 
Moderately slow....................................... 0.2 to 0.6 inch 
Moderate...................................... 0.6 inch to 2.0 inches 
Moderately rapid.................................. 2.0 to 6.0 inches 
Rapid....................... .....6.0 to 20 inches 
Very rapid....................................... more than 20 inches 


Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Pitting (in tables). Pits caused by melting ground ice. 
They form on the soil after plant cover is removed. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 
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Ponding. Standing water on soils in closed depressions. 
The water can be removed only by percolation or 
evapotranspiration. 

Potential native plant community. The stabilized plant 
community on a particular site. The plant cover 
reproduces itself and does not change so long as 
the environment remains the same. (See climax 
vegetation.) 

Productivity, soil. The capability of a soil for producing 
a specified plant or seguence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all of its horizons and ìnto the parent 
material. 

Range. Range includes rangeland, native pasture, and 
many forest lands that support an understory or 
periodic cover of vegetation suitable for grazing. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 

Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor, on the basis of how much the present 
plant community has departed from the potential. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is the 
product of all the environmental factors responsible 
for its development. It is typified by an association of 
species that differ from those on other range sites in 
kind or proportion of species or total production. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid................................................. Below 4.5 
Very strongly acid..... we 4.5 to 5.0 
Strongly acid............. wee 5.1 to 5.5 
Medium acid....................... eene 5.6 to 6.0 
Slightly acid...... ΠΩ μμ -”-- 6.1 to 6.5 
ὑπ μμ μμ”. “ο 6.6 to 7.3 
Mildly alkaline................................................... 7.4 to 7.8 
Moderately alkaline....... … 7.9 to 8.4 
Strongly alkaline............................................... 8.5 to 9.0 
Very strongly alkaline.............................. 9.1 and higher 


Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 
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Riparian. Referring to the area οἱ land adjacent to a 
body of water that is directly affected by the water. 
Areas and biotic communities influenced by a high 
water table. They commonly are adjacent to surface 
water. Riparian ecosystems are diversified, 
widespread, and vary in size and vegetative 
complexity. Riparian zones have the following in 
commor: (1) they create well defined habitat zones 
within much drier surroundings; (2) they make up a 
minor proportion of the overall area; (3) they 
generally are more productive than the rest of the 
area; and (4) they are sources of diversity. Riparian 
zones have commonly been recognized as riparian 
woodland or streambank vegetation in the west. 

Rippable. Bedrock or hardpan can be excavated using a 
single-tooth ripping attachment mounted on a tractor 
with a 200-300 draw bar horsepower rating. (See 
soft bedrock.) 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does not 
contain excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Scribner's log rule. A method of estimating the number 
of board feet that can be cut from a log of a given 
diameter and length. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Siltstone. Sedimentary rock made up of dominantly silt- 
sized particles. 
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Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a tully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 


Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, 
slickensides may occur at the bases of slip surfaces 
on the steeper slopes; on faces of blocks, prisms, 
and columns; and in swelling clayey soils, where 
there is marked change in moisture content. 


Slow intake (in tables). The slow movement of water 
into the soil. 


Soft bedrock. Bedrock that can be excavated using a 
single-toothed ripping attachment mounted on a 
tractor with a 200 to 300 drawbar horsepower rating. 
(See rippable.) 


Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 


Soil separates. Mineral particles less than 2 mm in 
equivalent diameter and ranging between specified 
size limits. The names and sizes of separates 
recognized in the United States are as follows: 


Millime- 
ters 


Very coarse 88Π4............................................. 2.0 to 1.0 
Coarse sand..................................................... 1.0 to 0.5 
Medium sand.................................................. 0.5 to 0.25 
Fine sand...................................................... 0.25 to 0.10 
Very fine sand... 0.10 to 0.05 


Silt........................................ ttes 0.05 to 0.002 
less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 


Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 


Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 


Stripcropping. Growing crops in a systematic 
arrangement of strips or bands which provide 
vegetative barriers to wind and water erosion. 
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Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), co/umnar (prisms with 
rounded tops), b/ocky (angular or subangular), and 
granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
Soil or partly worked into the soil. It protects the soil 
from wind and water erosion after harvest, during 
preparation of a seedbed for the next crop, and 
during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally 
refers to a leached horizon lighter in color and lower 
in content of organic matter than the overlying 
surface layer. 

Summer fallow. The tillage of uncropped land during 
the summer to controi weeds and allow storage of 
moisture in the soil for the growth of a later crop. A 
practice common in semiarid regions, where annual 
precipitation is not enough to produce a crop every 
year. Summer fallow is frequently practiced before 
planting winter grain. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer," or the "Ap horizon." 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
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that water soaks into the soil or flows slowly to a 
prepared outlet. A terrace in a field is generally built 
so that the field can be farmed. A terrace intended 
mainly for drainage has a deep channel that is 
maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 
Texture, soil. The relative proportions of sand, silt, and 

clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, sill, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” “fine,” or “very 
fine.” (See Soil separates.) 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Unstable fill (in tables). Risk of caving or sloughing on 
banks of fill material. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
geographic area that creation of a new series is not 
justified. 

Woodland suitability group. A grouping of soils that 
are capable of producing similar kinds and amounts 
of wood crops and that require similar management 
to produce those crops. 

Yield tables (woodland management). Tables showing 
the number and size of trees, total basal area, and 
volumes for normal stands at different ages on sites 
of different productivity. 


tables | 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 
[Recorded in the period 1962-77 at Denton, Mont.] 
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TABLE 1.--TEMPERATURE AND PRECIPITATION--Continued 


{Recorded in the period 1951-77 at Grassrange, Mont.] 


Fergus County, Montana 
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TABLE 1.--TEMPERATURE AND PRECIPITATION--Continued 
[Recorded in the period 1951-74 at Lewistown, Mont.] 


Temperature 
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Fergus County, Montana 


TABLE 1.--TEMPERATURE AND PRECIPITATION--Continued 


(Recorded in the period 1951-74 at Winifred, Mont.] 


Precipitation 


Temperature 
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January---- 


February--- 


March------ 


April------ 


May-------- 


June------- 


July------- 


August----- 


September-- 


October---- 


November--- 


December--- 


Yearly: 


Average-- 
Extreme-- 
Total---- 


It can be calculated 


1A growing degree day is an index of the amount of heat available for plant growth. 
by adding the maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature 


below which growth is minimal for the principal crops in the area (400 F). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


TO 


I 
i Temperature 
' 
1 
Probability i 2ΠοἘ H 280F H 320F 
| or lower | or lower | or lower 


[Recorded in the period 1962-77 at Denton, Mont.] 


Last freezing 
temperature 
in spring: 


1 year in 10 


later than-- May 27 June 2 June 24 


2 years in 10 


later than-- May 21 May 28 June 19 


5 years in 10 


later than-- May 8 May 18 June 8 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- |September 9 August 23 July 22 


2 years in 10 


earlier than-- |September 15 August 31 August 3 


5 years in 10 


earlier than-- (September 27 iSeptember 15 August 27 
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[Recorded in the period 1951-77 at Grassrange, Mont.] 


Last freezing 
temperature 
in spring: 


1 year in 10 


later than-- May 13 May 30 June 12 
2 years in 10 

later than-- May 8 May 24 June 7 
5 years in 10 

later than-- April 28 May 13 May 27 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- |September 17 {September 7 {September 1 


2 years in 10 


earlier than-- {September 23 {September 13 iSeptember 6 


5 years in 10 


earlier than-- October 4 {September 24 (September 16 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL--Continued 


Temperature 


Probability 1 I 
or lower i or lower | or lower 


[Recorded in the period 1951-74 at Lewistown, Mont.] 


Last freezing 
temperature 
in spring: 


1 year in 10 


later than-- May 16 May 26 June 5 


2 years in 10 


later than-- May 10 May 21 May 31 


5 years in 10 


later than-- April 29 May 11 May 23 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- iSeptember 19 |September 10 August 31 


2 years in 10 


earlier than-- {September 25 ISeptember 15 ISeptember 6 


5 years in 10 


earlier than-- October 8 iSeptember 26 {September 17 
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[Recorded in the period 1951-74 at Winifred, Mont.] 


Last freezing 
temperature 
in spring: 


1 year in 10 


later than-- May 12 May 22 June 7 
2 years in 10 : 

later than-- May 8 May 18 June 1 
5 years in 10 

later than-- April 29 May 11 May 22 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- jSeptember 16 {September 7 {September 3 


2 years in 10 


earlier than-- {September 21 iSeptember 13 {September 6 


5 years in 10 


earlier than-- October 2 iSeptember 23 September 13 


374 


Probability Higher | Higher r Higher 
than i than i than 
2HOF i 280F I 320F 

| Days 1 Days 1 Days 


[Recorded in the period 1962-77 at Denton, Mont.] 
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[Recorded 
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in the period 1951-77 at Grassrange, 
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3.--GROWING SEASON 


Daily minimum temperature 


115 
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142 
147 
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173 


in the period 1951-74 
at Lewistown, 
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in the period 1951-74 
Winifred, 
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TABLE H.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Π t 

Map | Soil name i Acres Percent 
1 1 
I I 


4 
I 
t 
1 IAbor-Crago complex, 4 to 8 percent slopes------------------------------------------ 800 | * 
2 IAbor-Crago complex, 8 to 25 percent β]ορ6δ----------------------------------------- } 2,900 | 0.1 
3 IAbor-Thebo-Crago complex, 15 to 45 percent slopes---------------------------------- I 12,080 ! 0.4 
4 IAbor-Yawdim silty clay loams, 4 to 15 percent slopes------------------------------- I 9,890 i 0.4 
5 IAbsarokee clay loam, 2 to 8 percent β]ορθδ----------------------------------------- i 7,760 ; 0.3 
6 IAbsarokee-Amherst clay loams, 8 to 15 percent slopes------------------------------- i 3,180 | 0.1 
7 IAbsarokee-Bitton-Maginnis complex, 15 to 60 percent slopes------------------------- I 17,950 i 0.7 
8 IAbsher clay loam, 0 to 4 percent β]ορθβ-------------------------------------------- I 6,280 | 0.2 
9 IAbsher-Nobe complex, 0 to 4 percent slopes-----------+----------------------------- } 31,988 | 1.2 
10 tAdel loam, 2 to 15 percent ϑ]όορ68-------------------------------------------------- i 1,090 i * 
11 IAdel-Cheadle complex, 15 to 45 percent β]ορεδβ-------------------------------------- i 1,570 | 0.1 
12 tAdger-Nobe clays, 0 to 2 percent Ἀ]ορθδ-------------------------------------------- i 3,620 | 0.1 
13 IAdger-Nobe clays, 2 to 8 percent slopes--~----------------------------------------- i 2,250 | 0.1 
14 IAlder clay loam, 2 to ἃ percent β]ορθδ--------------------------------------------- i 1,010 i * 
15 IAlder clay loam, 8 to 15 percent β]ορθβ-------------------------------------------- i του | * 
16 IAlder-Winifred clay loams, 15 to 45 percent slopes------------------.--------------- I 2,370 | 0.1 
17 IAmherst-Absarokee clay loams, 2 to 8 percent slopes-------------------------------- i 11,474 | 0.4 
18 tAmherst-Absarokee clay loams, 8 to 25 percent slopes------------------------------- i 810 | * 
19 {Amor loam, 2 to 8 percent β]ορθβ--------------------------------------------------- i 3,900 | 0.1 
20 iAmor-Cabba loams, 4 to 8 percent Ἀ]ορεξ----------------------------------------------- I 13,690 | 0.5 
21 IAmor-Winifred complex, 8 to 15 percent slopes-------------------------------------- i 1,450 i 0.1 
22 IAshuelot Variant-Crago complex, 0 to 4 percent slopes------------------------------ i 1,050 i * 
23 {Bitton very stony loam, 15 to 45 percent slopes------------------------------------ i 920 | * 
24 IBitton-Winifred-Castner complex, 15 to 60 percent slopes--------------------------- I 13,840 | 0.5 
25 IBorky-Sinnigam channery clay loams, 2 to 8 percent slopes-------------------------- i 12,840 | 0.5 
26 IBorky-Sinnigam very stony loams, 2 to 15 percent slopes---------------------------- H 19,720 | 0.7 
27 IBrazon-Loken complex, 2 to 15 percent slopes--------------------------------------- i 2,280 | 0.1 
28 iBrazon-Loken complex, 15 to 45 percent Ἀ]ορθδ-------------------------------------- i 6,590 i 0.2 
29 IBridger clay loam, 2 to ἃ percent ϑ]όρθδ------------------------------------------- I 940 i * 
30 IBridger-Raynesford complex, 0 to 4 percent slopes---------------------------------- i 1,940 i 0.1 
31 IBridger Variant clay loam, 15 to 60 percent slopes--------------------------------- i 1,290 i * 
32 iBurnel silty clay loam, 0 to 2 percent slopes-------------------------------------- I 900 | * 
33 IBurnel silty clay loam, 2 to 8 percent slopes-------------------------------------- I 4,340 | 0.2 
34 IBurnette silty clay loam, 2 to 8 percent slopes-----------------------.-.-------.----- i 1,210 1 * 
35 IBurnette-Burnette Variant silty clay loams, 2 to 8 percent slopes------------------ i 2,330 | 0.1 
36 iBurnette-Burnette Variant silty clay loams, 8 to 15 percent slopes----------------- i 2,260 | 0.1 
37 ICabba-Doney-Wayden complex, 4 to 8 percent slopes---------------- ------------------ i 15,410 | 0.6 
38 ICabba-Wayden-Rock outcrop complex, 45 to 60 percent slopes------------------------- I 25,965 i 1.0 
39 ICabston-Delplain channery clay loams, 25 to 60 percent slopes---------------------- i 8,440 | 0.3 
40 ICabston-Delplain-Crago complex, 15 to 45 percent slopes----------------~----------- i 1,110 | * 
41 iCastle clay, 2 to 8 percent β]ορεβ------------------------------------------------- I 2,270 | 0.1 
42 iCastle clay, 8 to 15 percent ϑ]ορ6β------------------------------------------------ I 3,890 | 0.1 
43 ICastle clay, 15 to 35 percent Ἀ]ορθξδ-------------------------------------------------- i 5,540 | 0.2 
HN ICastner complex, ἡ to 25 percent β]ορ6εδ-------------------------------------------- i 17,090 i 0.6 
45 ICastner-Amherst loams, 2 to 8 percent slopes--------------------------------------- i 2,095 i 0.1 
46 {Cheadle stony loam, 4 to 25 percent slopes-----------------------------2-.---------- i 2,580 i 0.1 
17 {Cheadle stony loam, 25 to 60 percent Ἀ]ορεξ---------------------------------------- i 550 | * 
48 (Chinook fine sandy loam, 2 to 15 percent slopes---------------------------.--------- i 1,750 | 0.1 
49 IChinook fine sandy loam, 15 to 35 percent slopes----------------------------------- i 2,420 | 0.1 
50 iCrago Variant clay loam, 0 to 4 percent slopes------------------------------------- i 2,390 | 0.1 
51 iCreed-Gerdrum complex, 0 to 2 percent slopes--------------------------------.------- } 13,030 | 0.5 
52 ICreed-Gerdrum complex, 2 to 8 percent slopes-----------------------------.--------- I 7,790 i 0.3 
53 IDaglum-Adger complex, 0 to 2 percent slopes-----------------.-------------.--------- i 11,680 | 0.4 
54 iDaglum-Adger complex, 2 to 8 percent β]ορθδ---------------------------------------- i 2,760 } 0.1 
55 {Danvers clay loam, 0 to 2 percent β]ορθβ------------------------------------------- i 28,130 i 1.0 
56 i Danvers clay loam, 2 to 8 percent β]ορθβ------------------------------------------- i 9,400 | 0.3 
57 IDanvers-Acel clay loams, 0 to 2 percent slopes------------------------------------- i 1,650 i 0.1 
58 IDanvers-Tamaneen clay loams, 0 to 2 percent slopes--------------------------------- I 11,310 | 0.4 
59 IDarret loam, 2 to 8 percent slopes------------------------.---.--22-2-.---------.-------- i 8,280 | 0.3 
60 IDarret clay loam, 2 to 8 percent Ἓ]ορθς--------------------------------------------- i 4,420 | 0.2 
61 iDarret-Terrad complex, 8 to 15 percent slopes-------------------------------------- i 1,200 i * 
62 iDelpoint-Yawdim complex, ἡ to 8 percent slopes------------------------------------- I 15,670 | 0.6 
63 IDilts-Julin clays, 4 to 15 percent slopes------------------------------------------ I 1,672 | 0.1 
64 IDilts-Julin-Rock outerop complex, 15 to 50 percent slopes-------------------------- i 64,060 i 2.4 
65 }Dilts-Thebo-Neldore clays, H to 60 percent slopes----------------------------.----- i 24,070 i 0.9 
66 IDilts-Welter-Julin complex, ἡ to 25 percent slopes--------------------------------- i 14,130 | 0.5 
67 IDoney-Wayden complex, 15 to 60 percent slopes-------------------------------------- I 44,020 | 1.6 
68 IDoney-Windham complex, 8 to 15 percent slopes---------------------------------.----- i 4,660 | 0.2 


See footnote at end of table. 
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TABLE H.--ACREAGE AND PROPORTIONATE EXTENT OF ΤΗΕ SOILS--Continued 


{ 1 
Map | Soil name i Acres i Percent 
symbol! I l 

I i t 

i l i 
69 IDoney-Windham complex, 15 to 45 percent slopes------------------------------------- i 26,960 | 1.0 
70 IDoney-Winifred-Wayden complex, 15 to 45 percent slopes----------------------------- i 20,860 | 0.8 
71 IDoughty-Ashuelot Variant complex, 0 to 4 percent slopes---------------------------- i 1,650 | 0.1 
72 IDoughty-Judith loams, 0 to 2 percent slopes---------------------------------------- i 8,479 | 0.3 
73 IDoughty-Judith loams, 2 to 8 percent β]ορθδ---------------------------------------- i 7,440 | 0.3 
74 IDoughty-Judith cobbly loams, 2 to 4 percent slopes--------------------------------- | 3,770 | 0.1 
75 IDoughty-Sipple loams, 0 to 2 percent slopes---------------------------------------- l 19,460 | 0.7 
76 IDryadine flaggy silt loam, 2 to 25 percent slopes---------------------------------- i 2,470 | 0.1 
77 IDumps, mine------------- O uu | 110 | * 
78 IEltsac clay, 4 to 8 percent β]ορθδ------------------------------------------------- i 13,080 | 0.5 
79 IEltsae-Lawther clays, 2 to 8 percent slopes----------------------------------2------ 7,160 | 0.3 
80 IEltsac-Norbert clays, 8 to 25 percent slopes----------------------------------- 25,655 | 0.9 
81 IElve-Arcette complex, 15 to 60 percent slopes 6,500 | 0.2 
82 IEnbar loam, 0 to 2 percent sl0pêS------------------— i 2,450 | 0.1 
83 IEnbar-Nesda loams, 0 to 2 percent ϑ]όρ66------------------------------------------- i 2,670 i 0.1 
84 IErnem clay loam, 2 to 8 percent β]ορ68--------------------------------------------- i 4,300 | 0.2 
85 IErnem very stony loam, 2 to 8 percent slopes--------------------------------------- i 1,340 | * 
86 !Ernem-Delplain-Tanna complex, 4 to 25 percent slopesS------------------------------- i 4,810 | 0.2 
87 ‘Ethridge silty clay loam, 0 to 2 percent slopes------------------------------------ i 2,840 | 0.1 
88 IEthridge silty clay loam, 2 to 8 percent slopes------------------------------------ i 5,350 | 0.2 
89 IEthridge-Cabston complex, 2 to 8 percent slopes------------------------------------ i 950 | * 
90 {Evanston loam, 0 to ὃ percent β]όρθβ----------------------------------------------- i 3,480 | 0.1 
91 IEvanston loam, 2 to 8 percent β]ορθβ----------------------------------------------- ì 3,650 | 0.1 
92 {Fairfield clay loam, 0 to 2 percent slopes----------------------------------------- i 1,671 | 0.1 
93 IFairfield-Danvers clay loams, O to 2 percent slopeS-------------------------------- i 8,725 | 0.3 
95 IFairfield-Danvers clay loams, 2 to 4 percent β]ορθδ-------------------------------- i 7,187 | 0.3 
95 IFairfield-Judell clay loams, 0 to 2 percent slopes--------------------------------- | 1,355 1 * 
96 IFairfield-Judell clay loams, 2 to 8 percent slopes--------------------------------- i 4,260 | 0.2 
97 iFarnuf loam, 0 to 4 percent β]ορθδ------------------------------------------------- i 5,820 | 0.2 
98 IFarnuf loam, H to 8 percent β]ορθβ------------------------------------------------- i 2,780 | 0.1 
99 iFarnuf loam, 8 to 15 percent β]ορθδ------------------------------------------------ i 650 5 * 
100 IFergus clay loam, 0 to 2 percent β]ορθδ-------------------------------------------- i 2,460 | 0.1 
101 IFergus clay loam, 2 to 8 percent β]ορθδ-------------------------------------------- i 5,630 | 0.2 
102 IFirada-Sheege-Rock outcrop complex, 25 to 60 percent slopes------------------------ i 7,770 | 0.3 
103 IFlasher-Tally-Rock outcrop complex, 25 to 45 percent slopes------------------------ i 8,840 | 0.3 
104 IFloweree silt loam, 2 to 8 percent β]οβρθδ------------------------------------------ i 3,186 | 0.1 
105 IFluvaguentic Haplaquolls, nearly ]θγ6]--------------------------------------------- i 23,700 i 0.9 
106 Frazer silty clay lOam--------------------- On i 8,960 i 0.3 
107 {Gerber clay loam, 0 to 2 percent slopes---------------------------------------2----- | 5,080 i 0.2 
108 {Gerber clay loam, 2 to 4 percent β]ορθδ-------------------------------------------- i 8,720 i 0.3 
109 IGerber silty clay, 0 to 4 percent β]ορϐ8------------------------------------------- i 3,130 | 0.1 
110 IGerber-Winifred clay loams, 2 to 8 percent β]ορθδ---------------------------------- | 7,420 | 0.3 
111 IGerdrum clay loam, 0 to 4 percent β]όρθδ-----------------------------------------π- i 16,210 | 0.6 
112 IGerdrum-Absher complex, Ὁ to 2 percent β]όρθβ-------------------------------------- i 13,170 i 0.5 
113 IGerdrum-Absher complex, 2 to 8 percent β]ορθ8-------------------------------------- i 14,724 | 0.5 
114 IHanson very stony loam, 2 to 15 percent β]όορθβ------------------------------------- i 1,990 | 0.1 
115 ‘Harlem silty clay 108Π------------------------------------------------------------ i 3,650 i 0.1 
116 !'Havre ]οβῆ------------------------------------------------------------------------- I 3,380 | 0.1 
117 ‘Havre silty clay l0am--------------------- Ou i 2,740 | 0.1 
118 ‘Havre and Harlem soils, occasionally Γ]οοϑθά--------------------------------------- I 27,620 | 1.0 
119 IHibar loam, 2 to 8 percent slopes---------------- O M I 1,010 | * 
120 IHibar-Castner loams, 2 to 8 percent β]οβθδβ--------------------------------------- --ἱ 2,590 | 0.1 
121 IHibar-Castner loams, 8 to 15 percent β]ορθδ---------------------------------------- i 780 | * 
122 IHibar-Castner channery loams, 2 to 8 percent slopes-------------------------------- i 1,720 | 0.1 
123 {Hoosan silty clay loam, 2 to 8 percent slopes-------------------------------------- i 2,390 ! 0.1 
121 IHughesville-Skaggs flaggy loams, 15 to 60 percent slopes--------------------------- i 16,920 | 0.6 
125 !'Hughesville-Tibs-Whitecow complex, 2 to 25 percent slopes-------------------------- i 20,250 | 0.7 
126 iJudith loam, 0 to 2 percent SlOpê6S------------------- i 8,080 | 0.3 
127 Judith gravelly loam, 2 to H percent β]ῖορθδ---------------------------------------- i 8,100 4 0.3 
128 IJudith-Judell clay loams, 0 to 2 percent β]ορθδ------------------------------------ i 4,080 | 0.2 
129 | Judith-Judell clay loams, 2 to 4 percent slopes------------------------------------ | 4,390 | 0.2 
130 IJudith-Tamaneen clay loams, 0 to 2 percent β]ορθβ---------------------------------- | 5,030 | 0.2 
131 IJudith-Windham clay loams, 0 to 2 percent slopes----------------------------------- | 10,960 | 0.4 
132 !Judith-Windham gravelly clay loams, 0 to 2 percent slopes-------------------------- i 2,680 i 0.1 
133 tJudith-Windham gravelly clay loams, 2 to 8 percent slopes-------------------------- i 20,320 | 0.7 
134 iJudith-Windham gravelly clay loams, 8 to 15 percent slopes------------------------- I 2,270 | 0.1 
135 iJulin-Dilts clays, 2 to 25 percent β]ορβδ------------------------------------------ i 5,840 | 0.2 
136 iKildor clay loam, 2 to 15 percent β]ορθδ------------------------------------------- i 2,649 | 0.1 
137 IKildor-Sheege complex, 25 to 60 percent slopes------------------------------------- i 6,430 1 0.2 
138 IKildor-Skaggs-Hanson complex, 15 to 45 percent slopes---------------------------- --ἱ 19,660 | 0.7 
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I 1 l 

i I t 
139 iKlayent clay loam, 0 to 2 percent Ἀ]ορθδ------------------------------------------- i 2,370 | 0.1 
140 iKobar silty clay loam, 0 to 2 percent slopes--------------------------------------- i 1,700 | 0.1 
141 IKobar silty clay loam, 2 to 8 percent Ἀ]ορεδ---------------------------------------- i 11,320 | 0.4 
142 iKobar silty clay loam, gullied, 2 to 25 percent slopes----------------------------- I 5,140 | 0.2 
183 IKorehea ]ο8ῃ----------------------------------------------------------------------- i 1,310 i * 
144 iKorchea and Frazer soils, occasionally flooded------------------------------------- i 8,260 | 0.3 
145 ILawther silty clay, 0 to 2 percent slopes-~---------------------------------------- ' 7,650 | 0.3 
146 iLawther silty clay, 2 to ἢ percent β]ορθδβ------------------------------------------ i 5,050 | 0.2 
147 iLibeg flaggy loam, 15 to 45 percent β]όορεδ------------------------------------------- i 4,830 | 0.2 
148 ILibeg-Cheadle complex, 25 to 70 percent β]ορθ5Β------------------------------------- i 6,840 i 0.3 
149 ILinnet clay loam, O to. 2 percent slopes-------------------------------------------- i 7,704 | 0.3 
150 iLinnet clay loam, 2 to 8 percent β]ορ68----------------------------------------------- I 1,310 | * 
151 ILinwell silty clay loam, 0 to 2 percent Ἀ]ορθξ------------------------------------- [ 5,810 i 0.2 
152 ILinwe11 silty clay loam, 2 to 8 percent slopes----------------+--------------------- I 4,717 | 0.2 
153 iLinwell-Winifred clay loams, 4 to 8 percent slopes--------------------------------- i 4,539 | 0.2 
154 (Little Horn silt loam, 2 to ἃ percent β]ορθδ--------------------------------------- i 1,450 | 0.1 
155 {Little Horn silt loam, 8 to 15 percent slopes-------------------------------------- I 920 | * 
156 (Little Horn-Skaggs stony loams, 4 to 15 percent slopes--------------.----------.----- i 2,660 | 0.1 
157 tLoken-Brazon silty clay loams, 2 to 8 percent slopes------------------------------- I 760 | * 
158 (Lolo very gravelly loam, 0 to 4 percent slopes------------------------------------- i 2,340 | 0.1 
159 iMareott silty clay loam---------------------------------------.--------------------- 21,222 | 0.8 
160 iMarias silty clay, 0 to 2 percent slopes----- 4,750 | 0.2 
161 [Marias silty clay, 2 to ἃ percent slopes----- 9,120 } 0.3 
162 iMarmarth loam, 2 to B percent Ἀ]ορθδ------------------------------------------------ 1,214 | * 
163 iMarmarth-Cabbart loams, 4 to 8 percent slopes 9,940 | 0.4 
164 IMartinsdale loam, 0 to 4 percent slopes-------------------------------------2.2-2-2--- i 3,430 | 0.1 
165 iMartinsdale-Judith loams, 4 to ἃ percent β]ορ6β------------------------------------ | 3,860 | 0.1 
166 iMarvan silty clay, 0 to 2 percent ϑ]ορ68------------------------------------------- i 2,270 i 0.1 
167 IMarvan silty clay, 2 to 8 percent βϑ]ορ65------------------------------------------- i 3,520 | 0.1 
168 iMoemont very gravelly loam, 15 to 60 percent slopes-------------------------------- I 10,680 | 0.1 
169 iMoemont-Lipke association, steep------------------------- -------------------------- I 10,050 | 0.4 
170 iMocmont-Oraid complex, 2 to 25 percent Ἀ]ορθξδ-------------------------------------- i 15,850 | 0.6 
171 iMoemont-Oraid complex, 25 to 60 percent β]ορθδβ------------------------------------- i 8,780 | 0.3 
172 iMoemont-Oraid complex, warm, 4 to 60 percent β]ορθβ-------------------------------- i 1,250 | * 
173 iMoemont-Roy flaggy loams, 15 to 45 percent slopes------------------------------.--- I 1,218 | * 
174 iNeldore-Thebo clays, 4 to 25 percent β]ορ6β---------------------------------------- I 41,540 | 1.5 
175 INeldore-Thebo clays, 25 to 60 percent slopes--------------------------------------- I 94,840 | 3.5 
176 INeldore-Rock outcrop complex, 15 to 60 percent slopes------------------------------ i 184,019 | 6.8 
177 INesda Variant οοπρ]θχ-------------------------------------------------------------- ' 1,150 | * 
178 iNesda-Sudworth complex, occasionally flooded--------------------------------------- i 4,280 i 0.2 
179 INorbert-Eltsac clays, 15 to 60 percent β]ορ6β-------------------------------------- i 47,860 | 1.8 
180 iPekay silty clay, 0 to 2 percent slopes---~-----------------------------~----------- i 680 i * 
181 iPekay silty clay, 2 to ἃ percent slopes-------------------------------------------- ] 1,540 i 0.1 
182 iPendroy clay, 0 to 4 percent β]ορεδ------------------------------------------------- i 5,420 | 0.2 
183 iPits, γθνο] -----------------------------------------------------------------ς-------- H 245 | * 
184 iRaynesford-Hanson complex, 0 to 4 percent slopes----------------------------------- i 3,090 i 0.1 
185 IRaynesford-Hanson complex, ἡ to 15 percent β]ορθδ---------------------------------- i 3,500 | 0.1 
186 IReeder loam, 2 to 8 percent β]ορεδ------------------------------------------------- i 2,410 i 0.1 
187 iRegent silty clay loam, 2 to 8 percent slopes-------------------------------------- i 4,180 | 0.2 
188 iRegent silty clay, 2 to 8 percent slopes--------------------------------.---------- I 3,620 | 0.1 
189 tRichey silty clay loam, 0 to 2 percent β]ορεδ-------------------------------------- i 1,065 | * 
190 IRoek outerop-------------.-. en nn nn en en nn nn en nnn nn en nn eee eee ee ee ee ee ee i 37,975 | 1.4 
191 i Rock outerop-Rubble land association-------------------~--------------------------- i 6,540 i 0.2 
192 IRoy gravelly clay loam, 0 to 2 percent Ἓ]ορθςδ-------------------------------------- I 6,240 4 0.2 
193 {Roy gravelly clay loam, 2 to 8 percent slopes-------------------------------------- i 8,990 | 0.3 
194 IRoy very stony clay loam, 2 to 8 percent slopes------------------------.--.---------- i 24,110 | 0.9 
195 IRoy-Winifred complex, 8 to 45 percent slopes--------------------------------------- i 9,960 i 0.4 
196 iSanje clay loam, 0 to 4 percent Ἀ]ορθδ-------------------------------------------- I 5,910 | 0.2 
197 ISavage silty clay loam, 0 to 2 percent slopes-------------------.--------.----------- ' 8,980 i 0.3 
198 (Savage silty clay loam, 2 to 8 percent β]όορ6β-------------------------------------- i 10,880 | 0.4 
199 iShambo loam, O to 2 percent Β]Ο0ρ65------------------------------------------------- i 4,060 i 0.1 
200 iShambo loam, 2 to 8 percent β]ορθβ------------------------------------------------- i 10,300 | 0.4 
201 IShambo-Labre complex, 2 to 8 percent β]ορ65---------------------------------------- i 900 i * 
202 IShambo-Labre complex, 8 to 15 percent Ἀ]ορθδ--------------------------------------- I 1,130 i * 
203 ISheege-Rock outcrop complex, 15 to 60 percent slopes------------------------------- i 7,860 | 0.3 
204 iSheege-Skaggs very stony loams, 2 to 15 percent slopes----------------------------- i 14,420 i 0.5 
205 ISipple loam, 0 to 4 percent slopes----------------------.2-.22-2-222222-2-2-2------ 1,610 | 0.1 
206 iSkaggs-Sheege very stony loams, 15 to 60 percent slopes 19,230 | 0.7 
207 ISkaggs-Sheege complex, 2 to 15 percent slopes-------------------------------------- 2,760 | 0.1 
208 iStraw loam, 0 to 2 percent ϑ]ορ6β-------------------------------------------------- i 2,840 | 0.1 
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` 209 iStraw loam, 2 to ἃ percent β]θρθβ-------------------------------------------------- i 1,010 | * 
210 IStraw clay loam, 0 to 2 percent ϑ]όρθ8--------------------------------------------- i 2,890 i 0.1 
211 IStraw-Korchea loams, 0 to 2 percent slopes----------------------------------------- I 3,560 | 0.1 
212 ISudworth loam---------- l... Ñ... Á... l 1,220 I * 
213 iSudworth-Nesda ]οᾶβδβ--------------------------------------------------------------- I 3,630 | 0.1 
214 iSyblon loam, 2 to 8 percent β]όρθδ------------------------------------------------- i 1,700 | 0.1 
215 {Tally fine sandy loam, 2 to 8 percent slopes--------------------------------------- | 4,760 | 0.2 
216 ITally-Flasher complex, 4 to 25 percent slopes-------------------------------------- i 10,640 | 0.4 
217 {Tally-Flasher complex, 25 to 45 percent slopes------------------------------------- | 5,390 | 0.2 
218 ITamaneen clay loam, O to 2 percent βϑ]6β68------------------------------------------ l 24,520 I 0.9 
219 ITamaneen clay loam, 2 to 4 percent β]ορθδβ------------------------------------------ i 14,410 | 0.5 
220 ITamaneen-Judith clay loams, 0 to 2 percent slopes-------------~-~------------------- i 16,550 | 0.6 
221 ITamaneen-Judith clay loams, 2 to 4 percent slopes---------------------------------- i 12,140 | 0.4 
222 ITanna silty clay loam, 0 to 4 percent slopes-------------------.-------------------- I 5,303 | 0.2 
223 ITanna-Abor complex, 2 to 8 percent slopes------------------------------------------ i 4,900 | 0.2 
221 ITanna-Ethridge-Cabston complex, 8 to 25 percent slopes ----------------------------- } 2,030 i 0.1 
225 ITeigen silty clay loam, 2 to 8 percent slopes--------------~------------~---------- i 2,450 | 0.1 
226 ITeigen-Julin complex, 2 to 25 percent slopes--------------------------------------- i 2,990 | 0.1 
227 ITerrad silty clay, 2 to 8 percent β]ορ65------------------------------------------- i 1,300 | * 
228 tTeton loam, 2 to 8 percent Ἀ]ορεδ-------------------------------------------------- i 4,539 | 0.2 
229 ITeton-Adel loams, 8 to 15 percent slopes------------------------------------------- l 2,250 | 0.1 
230 ITeton-Cheadle loams, 2 to 8 percent β]ορθδ----------------------------------------- i 2,320 4 0.1 
231 ITeton-Cheadle loams, 8 to 15 percent slopes--------------- i 3,520 | 0.1 
232 ITeton-Cheadle channery loams, 2 to 8 percent slopes | 1,470 | 0.1 
233 IThebo clay, 2 to 8 percent β]όρθδ-------------------------------------------------- i 41,210 | 1.5 
234 IThebo clay, 8 to 25 percent θ]ορθᾶδ------------------------------------------------- i 112,000 | 4,1 
235 IThebo-Weingart-Absher clays, ἡ to 15 percent slopes-------------------------------- i 43,291 | 1.6 
236 ITibs-Whitecow cobbly clay loams, 25 to 60 percent slopes--------------------------- | 34,330 | 1.3 
237 ITibs-Widen-Moemont complex, 15 to 45 percent slopes-------------------------------- i 3,310 | 0.1 
238 ITigeron very gravelly loam, 15 to 60 percent slopes-------------------------------- i 7,020 | 0.3 
239 ITimberg clay, 2 to 8 percent β]ορθβ------------------------------------------------ I 1,150 | * 
240 ITimberg-Castner complex, 2 to 8 percent slopes------------------------------------- | 10,930 | 0.4 
241 ITimberg-Castner complex, 8 to 15 percent slopes------------------------------------ i 3,550 | 0.1 
242 ITimberg-Castner complex, 15 to 45 percent slopes----------------------------------- i 35,200 | 1.3 
243 ITomty complex, 4 to 25 percent slopes-------------------------------------~-------- i 12,170 | 0.8 
244 iTomty-Delette complex, 8 to 25 percent slopes-------------------------------------- i 9,790 | 0.4 
245 iTurner loam, 0 to 2 percent β]ορθδ------------------------------------------------- i 1,100 | * 
246 [Twin Creek loam, 2 to 8 percent slopes----------------------------.----------------- i 1,760 | 0.1 
247 {Typic Albaqualfs, Ἰδνε]------------------------------------------------------------ i του | * 
248 ITypic Cryaquolls, nearly Ἰδενε]----------------------------------------------------- i 1,520 | 0.1 
249 iTypic Haplaquepts and Typic Haplaquolls, saline------------------------------------ i 2,790 1 0.1 
250 iTypic Haplaquolls, moderately sloping--------------------------------2-------------- i 4,890 | 0.2 
251 ITypic Ustifluvents, saline-------------------------------------------2-2--2----.------- j 1,450 | 0.1 
252 IVanda clay, 0 to 8 percent β]ορε8-------------------------------------------------- i 9,840 | 0.4 
253 IVanda-Nobe clays, 0 to H percent β]όρθ8β-------------------------------------------- I 22,940 | 0.8 
254 IVebar fine sandy loam, 4 to 15 percent slopes-------------------------------------- i 2,250 | 0.1 
255 i Verson clay loam, 0 to 4 percent β]ορθ8β-------------------------------------------- I 3,593 i 0.1 
256 i Verson-Linnet clay loams, 2 to 8 percent slopes------------------------------------ i 1,322 | * 
257 iWeingart very stony clay loam, 2 to 8 percent 8λορθδ------------------------------- i 480 | * 
258 iWeingart-Gerdrum clay loams, 0 to 4 percent slopes--------------------------------- i 3,211 | 0.1 
259 IWeingart-Gerdrum clay loams, 4 to 15 percent slopes-------------------------------- i 11,050 | 0.4 
260 IWeingart-Absher clays, 0 to ! percent slopes--------------------------------2------- I 1,820 | 0.1 
261 IWhitecow-Hughesville complex, 2 to 20 percent slopes------------------------------- i 13,580 | 0.5 
262 IWhitecow-Hughesville complex, 20 to 60 percent slopes------------------------------ i 32,440 | 1.2 
263 IWhitecow-Hughesville-Rock outcrop complex, 45 to 60 percent slopes----------------- i 16,050 | 0.6 
264 IWhitore-Firada cobbly clay loams, 15 to 60 percent slopes-------------------------- i 28,000 i 1.0 
265 IWiden-Hughesville-Lipke complex, 15 to 60 percent slopes--------------------------- i 8,100 | 0.3 
266 (Windham gravelly loam, 0 to 4 percent slopes--------------------------------------- i 5,320 | 0.2 
267 IWindham very gravelly loam, 2 to 8 percent slopes---------------------------------- I 1,840 i 0.1 
268 IWindham very gravelly loam, 8 to 45 percent slopes--------------------------------- i 5,050 | 0.2 
269 IWindham very stony loam, 2 to 15 percent slopes------------------------------------ I 7,650 i 0.3 
270 IWinifred clay loam, 2 to 8 percent Ἀ]ορθδ----------------------------------------- I 12,380 | 0.5 
271 IWinifred-Castner-Norbert complex, 8 to 45 percent slopes--------------------------- i 3,600 | 0.1 
272 IWinifred-Judith clay loams, 4 to 8 percent slopes---------------------------------- I 12,640 | 0.5 
273 IWinifred-Judith clay loams, ἃ to 15 percent slopes--------------------------------- I 15,530 | 0.6 
274 IWinifred-Linwell clay loams, 8 to 15 percent Ἀ]ορθδ------------------------------- i 5,770 i 0.2 
275 IWinifred-Windham-Eltsac complex, 15 to 45 percent slopes--------------------------- i 49,490 | 1.8 
276 iWork clay loam, 0 to 2 percent slopes-----------------------------------.----------- i 3,575 | 0.1 
277 iWork clay loam, 2 to 8 percent βΒ]ορθδ---------------------------------------------- | 2,280 i 0.1 
278 iYamac loam, 2 to 8 percent βδ]ῖορθ5-------------------------------------------------- i 7,615 i 0.3 
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279 iYamac-Delpoint-Yawdim complex, 4 to 25 percent Β]ορϐβ------------------------------ i 32,790 ; 1.2 
280 IYamac Variant 1ο8[------------------------------------------------------------------ i 450 | * 
281 IYawdim-Abor-Rentsac complex, 8 to 60 percent β]ορ6β-------------------------------- i 27,520 | 1.0 
282 iYawdim-Delpoint-Rock outcrop complex, 25 to 50 percent slopes-----------.--------.-- I 30,609 | 1.1 
í Water -~--------~------+.---------~--~-------- ---------------------------------- | 5,609 | 0.2 
! ' ' 
{ ------------ p amen ea me m ae ae 
| Τοῦβ]---------------------------------- ----------------------------------- | 2,716,160 | 100.0 
' ' 
1 I 


# Less than 0.05 percent. 
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TABLE 5.--YIELDS PER ACRE OF CROPS 


Only the soils suited to 


Absence of a yield indicates that the 


soil is not suited to the crop or the crop generally is not grown on the soil. 


{Yields are those that can be expected under a high level of management. 
crops are listed. 


Alfalfa hay | Grass hay 
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TABLE 5.--YIELDS PER ACRE OF CROPS--Continued 
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TABLE 5.--YIELDS PER ACRE OF CROPS--Continued 
l I 
Soil name and i 


£ I 
map Symbol Winter wheatiSpring wheat 
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Yamac Variant 


* See description of the map unit for composition and behavior characteristios of the map unit. 
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TABLE 6.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


Soil name and 
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6*: ' | | 
Absarokee------------ iModerate: IModerate: iSevere: (Slight. 
| slope. ! slope. | slope. i 
t ' , , 
i I l I 
Amherst-------------- (Severe: iSevere: iSevere: ISlight. 
| depth to rock. | depth to rock. | slope, i 
i i ! depth to rock. [ 
| | i 
7*: I I I I 
Absarokee------------ ISevere: i Severe i Severe: i Severe: 
| slope. | slope. | slope. | slope. 
y ' 1 1 
ῃ ῃ ῃ I 
Bitton--------------- iSevere: | Severe { Severe: | Severe: 
| slope. | slope | Slope, | slope. 
i l | small stones. i 
' 1 I ' 
I I I l 
Maginnis------------- ISevere: ISevere: | Severe: i Severe: 
slope, i slope, | slope, i slope. 
4 I I 
f ' ' 
I l l 
' ' ' 
i l l 


See footnote at end of table. 
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Soil name and 


l 

i Camp areas 
map symbol i 

I 

I 

t 


ᾱ--------------------- iModerate: 
percs slowly, 
excess salt. 


9*: 
Absher--------------- i Moderate: 
| peres slowly, 
| excess salt. 
i 
Nobe----------------- IModerate: 
| peres slowly, 
i too clayey. 
1 
I 
10-------------------- Moderate: 
Adel 1! Slope. 
t 
4 
118 i 
Adel---.------------- iSevere: 
| Slope. 
ῃ 
l 
Cheadle-------------- ISevere: 
i depth to rock, 
| slope. 
I 
' 
l 
12% i 
Adger---------------- iSevere 
| excess sodium, 
| excess salt. 
t 
I 
Νοῦ6----------------- iModerate: 
| peres slowly, 
| too clayey. 
t 
t 
13% ' 
Adger-------------.--- (Severe: 
| excess sodium, 
I excess salt. 
1 
l 
Nobe----------------- iModerate: 
| peres slowly, 
| too clayey. 
1 
l 
Ίδ-------------------- fSlight------------ 
Alder i 
i 
' 
Ίρδ----------------------- iModerate: 
Alder | slope. 
, 
i 
16% I 
Alder---------------- iSevere: 
| Slope. 
I 
I 
Winifred------------- ISevere 
| slope. 
I 
17*: i 
Amherst-------------- iSevere: 
| depth to rock. 
' 
t 
Absarokee------------ iSlight------------ 


See footnote at end of table. 


° "00 


aw ao o cto 


uam 


poo 


ooo 


Ὁ το 


uo 


Picnic areas 


derate: 
xcess salt, 
eres slowly. 


derate: 
xeess salt, 
eres slowly. 


derate: 
oo clayey, 
xcess salt. 


derate: 
lope. 


vere: 
lope. 


vere: 
epth to rock, 
lope. 


vere: 
xcess sodium, 
xcess salt. 


oo clayey, 
xcess salt. 


vere: 
xcess sodium, 
xcess salt. 


derate: 
oo clayey, 
xcess salt. 


derate: 
lope. 


Playgrounds 


Moderate: 
small stones, 
slope, 
excess salt. 


Moderate: 
small stones, 
slope, 
excess salt. 


Moderate: 
slope, 
too clayey. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 

large stones, 
slope, 

depth to rock. 


Severe: 
excess sodium, 
excess salt. 


too clayey, 
peres slowly. 


Severe: 
excess sodium, 
excess salt. 


Moderate: 
slope, 
too clayey. 


Moderate: 
slope, 
small stones. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


I 
I 
| 
1 
I 
' 
I 
1 
l 
I 
I 
IH 
l 
! 
I 
' 
l 
I 
I 
I 
I 
' 
t 
I 
I 
! 
I 
I 
' 
f 
I 
I 
I 
! 
I 
1 
! 
i 
' 
D 
1 
l 
' 
' 
i 
' 
1 
I 
t 
| 
' 
i 
I 
I 
i 
IModerate: 
' 
' 
I 
' 
1 
I 
i 
i 
' 
4 
i 
i 
' 
I 
I 
I 
' 
| 
t 
i 
1 
| 
i 
1 
I 
I 
t 
i 
1 
I 
t 
' 
i 
' 
i 
i 
t 
| 
ISevere: 
i depth to rock. 
! 

l 
IModerate: 
| slope. 
' 

I 


vere: 
rodes 


Uu 
oo 


vere: 
rodes 


Oo 


easily. 


easily. 


easily. 


easily. 


easily. 


easily. 


easily. 


easily. 
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Soil name and Picnic areas Playgrounds Paths and trails 


map symbol 


Camp areas 


I 
' 
I 
i 
I 
I 
i 
' 
I 
i 
Severe: i Severe: 
i 
I 
I 
I 
' 
I 
i 
1 
l 
' 


1 
i i 
I I 
i i 
I l 
i i 
18%: i ! 
Amherst-------------- ISevere: i i Moderate: 
| slope, | slope, slope, | slope. 
| depth to rock. | depth to rock. depth to rock. i 
, I] ' 
I l I 
Absarokee------------ ISevere: (Severe Severe iModerate: 
| Slope. | Slope. slope | Slope. 
I 4 ' 
1 i I 
19-------------------- iSlight--------------- ISlight--------------- IModerate: ISlight. 
Amor I I | slope. i 
i i i i 
208: | ' : ! 
Amor----------------- iSlight--------------- ISlight--------------- ISevere: ISlight. 
! ! slope i 
i i i I 
Cabba---------------- (Severe: ISevere: ISevere ISevere: 
! depth to rock. ! depth to rock. | slope, | erodes easily. 
i i ! depth to rock. I 
i I i I 
213 i i ! i 
Amor----------------- i Moderate: iModerate: i Severe Slight. 
| Slope. | slope i slope i 
' ' t | 
I I l l 
Winifred------------- i Moderate: (Moderate: ISevere ISevere: 
! slope. ! slope. ! slope. ! erodes easily. 
I I l 1 
628: i i i I 
Ashuelot Variant----- ISevere: ISevere: i Severe ISlight. 
| eemented pan. | cemented pan. | large stones, | 
i i ! small stones, ' 
| I ! cemented pan. | 
I ' ' I 
l l i I 
Crago---------------- i Moderate: i Moderate: ISevere ISevere: 
I small stones. | small stones. ! small stones. | erodes easily. 
t ' | ' 
t I l I 
ϱ--------------------- i Severe: | Severe I Severe: i Severe: 
Bitton | slope. | slope | large stones, | slope. 
I i ! slope. \ 
i I i I 
24% i ' ! i 
Bitton--------------- ISevere ISevere ISevere ISevere 
| slope | slope. | slope, | slope. 
H i ! small stones. I 
1 ' ' ' 
I I i I 
Winifred------------- (Severe iSevere ISevere ISevere 
| slope | slope | Slope. | slope, 
i I i | erodes easily. 
1 4 1 ' 
I l l ' 
Castner-------------- iSevere: | Severe (Severe ISevere: 
| slope, | slope, | large stones, | slope. 
! depth to rock. ! depth to rock. i slope, } 
| i | depth to rock. I 
' ' ' | 
I l 1 l 
258 ! I i i 
Borky---------------- i Moderate: i Moderate: ISevere: islight. 
! small stones. | small stones. | small stones. i 
I 1 t I 
I I i I 
Sinnigam------------- (Severe: ISevere: ISevere: ISlight. 
| depth to rock. | depth to rock. | small stones, i 
i H | depth to rock. i 
I I t I 
I I $ l 
26* I i i i 
Borky---------------- ISevere: iSevere ISevere: ISevere: 
| slope, | slope, | large stones, | slope. 
| small stones. ! small stones. | slope, { 
i i ! small stones. i 
' 3 I ' 
I ! I i 


See footnote at end of table. 


Fergus County, Montana 391 


TABLE 6.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and 


t 

i Camp areas 
map symbol i 

I 

I 


Picnic areas Playgrounds 


I 
' 
I 
26%; ! 


percs slowly. 


l I l 
I i i 
I i t 
Sinnigam------------- iSevere: iSevere: i Severe: i Severe: 
i slope, i slope, i large stones, i Slope. 
| depth to rock. | depth to rock. | Slope, i 
i i | small stones. i 
i t I i 
27*: I I I i 
Brazon--------------- i Moderate: i Moderate: (Severe: iSevere: 
| slope, ì slope, i large stones, | large stones. 
| large stones. | large stones. | slope. i 
i ! 1 i 
i l I I 
Loken---------------- iModerate: i Moderate: i Severe: i Moderate: 
i slope. | slope. i slope. | large stones. 
' I i I 
| I I I 
288: E ! \ 
Brazon--------------- ISevere: iSevere: iSevere: ISevere: 
| slope. | Slope. | large stones, | large stones, 
I { i Slope. | slope. 
I I i 1 
I I } I 
Loken---------------- { Severe: I Severe i Severe: i Severe: 
| Slope. | slope. | Slope. | Slope. 
' Y I H 
I I I i 
29-------------------- iSlight---------.----- | Slight--------------- (Moderate: ISlight. 
Bridger I i i slope, i 
i i | small stones. 1 
] I i i 
30%: I I i I 
Bridger-------------- |i Moderate: | Moderate: ISevere: IModerate: 
| large stones, | large stones, I large stones, | large stones. 
| Small stones. i Small stones. i small stones. i 
I ῃ t I 
I l t I 
Raynesford----------- iModerate: i Moderate: iSevere: iModerate: 
| large stones. | large stones. | small stones. | large stones. 
1 1 ' ' 
l I I ' 
3]-------------------- ISevere: ISevere: ISevere: ISevere: 
Bridger Variant | Slope. | Slope. | Slope. | Slope. 
M 1 ' | 
4 1 I l 
3δ-------------------- IModerate: IModerate: IModerate: iSlight. 
Burnel | peres slowly. | peres slowly. | peres slowly. i 
I t 1 I 
1 V k I 
33-------------------- IModerate: (Moderate: IModerate: iSlight. 
Burnel | peres slowly. | peres slowly. | slope, i 
I i | peres slowly. i 
' ' ' 1 
I I I 1 
3δ-------------------- iSlight--------------- iSlight--------------- i Moderate: iSlight. 
Burnette i I | Slope, i 
i i | small stones. i 
IH | ' I 
l l l I 
35%: í i i I 
Burnette------------- iSlight--------------- iSlight--------------- i Moderate: ISlight. 
i i i slope, i 
I i | small stones. ! 
1 I t ' 
I I I I 
Burnette Variant----- IModerate: IModerate: IModerate: ISlight. 
| peres slowly. | peres slowly. ! slope, I 
i i | peres slowly. i 
i i i i 
368: ] i i i 
Burnette------------- iModerate: iModerate: Severe: iSlight. 
| Slope. | slope. | slope. I 
I 1 1 1 
I I 1 I 
Burnette Variant----- iModerate: (Moderate: i Severe: iSlight. 
slope, | slope, | slope. i 
1 ' 1 
| ' ' 
l 1 f 


' 
1 
| peres slowly. 
t 
t 


See footnote at end of table. 
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Rock outerop. 


39%; 
Cabston-------------- 


Delplain------------- 


uo*: 
Cabston-------------- 


Delplain------------- 


Castle 


{8 8; 
Castner-------------- 
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depth to rock. 


rock. 


rock. 


slope. 


ISevere: 


slope, 
depth to rock. 


ISevere: 
slope. 


slope, 


slope, 
small stones. 


Moderate: 

! peres slowly, 
| too clayey. 
I 

I 

' 


IModerate: 

| Slope, 

| percs slowly, 
| too clayey. 
' 

| 


Severe: 
Slope. 


See footnote at end of table. 


vere: 
epth to 


an 


Slight------------- 


rock. 


rock. 


rock. 


slope, 


slope, 


Se 
slope, 
small stones. 


derate: 
oo clayey, 
eres slowly. 


"Octo 


lope, 
oo clayey, 
eres slowly. 


"Oo ctt 


rock. 


rock. 


rock. 


rock. 


e 
slope, 
8 


e 
slope, 

small stones, 
depth to rock. 


e 
slope, 
s 


e 
slope, 

small stones, 
depth to rock, 


Se 
slope, 
small stones. 


Moderate: 


slope, 
too clayey. 


e 
1 
slope, 
d 


' 
I 
' 
4 
' 
I 
1 
I 
1 
I 
' 
i 
1 
I 
' 
I 
' 
i 
' 
l 
' 
I 
' 
3 
H 
I 
' 
l 
L 
I 
I 
I 
' 
i 
4 
1 
I 
I 
ή 
I 
H 
1 
1 
I 
1 
1 
' 
' 
i 
I 
1 
' 
l 
' 
I 
1 
t 
' 
l 
t 
4 
t 
1 
f 
4 
1 
t 
I 
[i 
I 
1 
I 
t 
I 
I 
4 
i 
' 
l 
' 
' 
' 
1 
' 
I 
' 
' 
1 
I 
1 
' 
I 
i 
1 
l 
I 
I 
' 
I 
1 
I 
ῃ 
1 
t 
I 
1 
I 
' 
I 
' 
1 
I 
I 
' 
I 
1 
1 
' 
1 
' 
1 
I 
l 
I 
I 


s 


e 
e 


Soil survey 


vere: 


rodes easily, 


Severe: 


e 


rodes easily. 


Slight. 


s 


s 


8 


8 


5 


5 


5 


5 


Μ 


e 
s 
e 


e 
s 


e 
s 


e 
e 
e 
e 
e 
s 
e 


ο 
1 


vere: 
lope, 


rodes easily. 


rodes easily. 


vere: 


rodes easily. 


vere: 
lope, 


rodes easily. 


derate: 
arge stones. 
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1 I 
Soil name and | Camp areas i Picnic areas Playgrounds Paths and trails 
map symbol i I 
I I 
l I 


I l I 
i i i 
gut: i i i 
Castner-------------- iSevere: {Severe i Severe: ISlight. 
| depth to rock. | depth to rock. | depth to rock, i 
! i | slope. i 
' t ' ' 
t t ' D 
45%: i t [ I 
Castner-------------- i Severe: i Severe I Severe iSlight. 
i depth to rock. | depth to rock. | depth to rock. i 
I I t I 
I I I I 
Amherst-------------- i Severe: i Severe i Severe: I Severe: 
i depth to rock. | depth to rock. | depth to rock. i erodes easily. 
I ! I 1 
I I 4 l 
g6-------------------- (Severe: ISevere ISevere: (Slight. 
Cheadle | depth to rock. | depth to rock. | large stones, i 
i i | slope, i 
i i | depth to rock. ! 
1 1 1 I 
I I I I 
"Ἱ-------------------- ISevere: ISevere iSevere: iSlight. 
Cheadle | depth to rock, | depth to rock, | large stones, i 
| slope. | slope | slope, i 
i i i depth to rock. i 
1 ' 1 | 
I 1 l l 
4g-------------------- iModerate: iModerate ISevere: iSlight. 
Chinook | slope. ! slope ì slope. 1 
i ' 1 ' 
i i | 1 
gg---2--.--------.------- iSevere: i Severe: | Severe: i Severe: 
Chinook | slope. | Slope. | Slope. | slope. 
I t I I 
l t I IH 
δΌ-------------------- iModerate: IModerate: IModerate: ISlight. 
Crago Variant | peres slowly. | peres slowly. t slope, i 
! ! | small stones, I 
i i | peres slowly. ! 
' ' ' I 
I I I I 
51% I I i I 
Creed---------.------ i Moderate: i Moderate: i Moderate: i Severe: 
| dusty. ( dusty. I Small stones, | erodes easily. 
I I | dusty. I 
i ' | i 
Gerdrum-------------- iSlight--------.------- |Slight----------.----- Moderate: | Severe: 
I ' | small stones. | erodes easily. 
I I I ' 
1 I I 4 
528; I I i i 
Creed---------------- iModerate: |i Moderate: iModerate: (Severe: 
| dusty. | dusty. |! slope, | erodes easily. 
1 i | small stones, | 
i ! | dusty. i 
i ' ! i 
Gerdrum-------------- iSlight--------------- iSlight--------------- i Moderate: iSevere: 
{ i | slope, ! erodes easily. 
i i | small stones. ' 
1 ' ' ' 
I t i 1 
53%, 54%: i ! ' [ 
Daglum--------------- ISevere: iSevere: i Severe: ISlight. 
| excess sodium. ( excess sodium. I excess sodium. i 
1 t t ' 
I I I I 
Adger---------------- iSevere: ISevere: iSevere: (Severe: 
| excess sodium, | excess sodium, | excess sodium, | erodes easily. 
| excess salt. | excess Salt. | excess salt. | 
' I I i 
l I I t 
βρ-------------------- iSlight--------------- iSlight--------------- {Slight --+-------------- |} Severe: 
Danvers | i i | erodes easily. 
I I i ῃ 
I I l l 
56-------------------- iSlight--------------- iSlight--------------- IModerate: (Severe: 
Danvers i I | slope. i erodes easily. 
I ! ' ' 
l l l I 
57%: } I i I 
Danvers--------.------ iSlight--------------- ISlight--------------- |Slight--------------- (Severe: 


erodes easily. 


See footnote at end of table. 
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58%: 
Danvers 


Tamaneen 


62%; 


Julin---------------- 


See footnote at end 
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Camp areas 


iModerate: 
percs slowly. 


IModerate: 
slope. 


IModerate: 
slope, 
too clayey. 


IModerate: 
dusty. 


ISevere: 
depth to rock. 


iSevere: 
depth to rock. 


IModerate: 
slope, 
too clayey. 


ISevere: 

| slope, 

| depth to rock. 
' 

' 

ISevere: 

slope. 


ISevere: 

! slope, 

! depth to rock. 
' 

I 

ISevere: 

slope. 


ISevere: 
slope, 


depth to rock. 


ISevere: 


depth to rock. 


of table. 


κά 


5 


Μ 


5 


tn 
ano 


M 


5 


5 


5 


a 
το 


S 


ζω 
ao 


Picnic areas 


light 


derate: 
ercs slowly. 


uo 


oderate: 
slope, 
too clayey. 


epth to rock. 


epth to rock. 


oderate: 
slope, 
too clayey. 


evere: 
slope, 
depth to rock. 
vere: 


e 
slope. 


evere: 
slope, 
depth to rock. 
vere: 

lope. 


evere: 
slope, 


depth to rock. 


vere: 


epth to rock. 


Playgrounds 


Slight 


Moderate: 
small stones, 
peres slowly. 


slope, 
small stones. 


rock. 


rock. 


rock. 


rock. 


rock. 


rock. 


Soil survey 


Severe: 
erodes easily. 


ISevere: 


erodes easily. 


evere: 
erodes easily. 
derate: 


° 
too clayey. 


Severe: 
erodes easily. 


Slight. 


Moderate: 


° 
too clayey. 


Slight. 


derate: 
lope. 


ao 


Moderate: 
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too clayey. 


Paths and trails 
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Soil name and 


t 

I Camp areas Picnic areas 
map symbol i 

I 

I 


Playgrounds 


Paths and trails 


I 
i I 
I I 
IH "i 
' I 
I I 
I I l 
i i i 
664: I i i I 
Welter--------------- i Moderate: i Moderate: i Severe: i 
| slope. | slope. | slope. i 
I 1 t ! 
l l i I 
Julin---------------- i Moderate: iModerate: ISevere: i 
| Slope, | slope, | slope. i 

| too clayey. | too clayey. i 
! I] t ! 
l l ' l 
67%: 1 t | I 
Doney---------------- 'Severe: ISevere: iSevere: i 
! slope. ! slope. | slope. I 
I ' i I 
i ' i I 
Wayden--------------- | Severe: | Severe: i Severe: i 
! slope, ! slope, ì slope, i 
| depth to rock. I depth to rock. | depth to rock. I 
t i ' ' 
I ' l I 
68%; ] i I i 
Doney---------------- i Moderate: (Moderate: ISevere: | 
| slope. | slope. | slope. i 
' t ' ' 
' i I t 
Windham-------------- I Moderate: |i Moderate: ISevere: i 
| slope, | slope, | slope, i 
i small stones. | Small stones. | Small stones. i 
I I ' 1 
1 4 4 1 
693 i i i I 
Doney---------------- ISevere: i Severe: i Severe: i 
i slope. | slope. | slope. i 
t t ! 4 
| | | | 
Windham-------------- iSevere: iSevere: iSevere: i 
| Slope. | Slope. | slope, I 
i i i small stones. i 
i I i i 
τος: I I i I 
Doney---------------- (Severe: ISevere: ISevere: i 
! slope. ! slope. ! slope. I 
' ' ' IH 
| | | | 
Winifred------------- iSevere: iSevere: ISevere: I 
| slope. | Slope. | slope. i 
i i i i 
I I i I 
Wayden--------------- ISevere: ISevere: ISevere: i 
| Slope, | Slope, | slope, I 
| depth to rock. | depth to rock, | depth to rock. i 
I ' ' 1 
I I t I 
T1: i i i i 
Doughty-------------- iSlight--------------- | Slight--------------- (Moderate: i 
I I ! slope. | 
i i i I 
Ashuelot Variant----- ISevere: ISevere: iSevere: i 
| cemented pan. | cemented pan. | small stones, { 
i i | cemented pan. i 
I I ' ! 
I l I I 
Tak: I I I ] 
Doughty-------------- ISlight--------------- iSlight--------------- iSlight--------------- i 
I ' l i 
| | | | 
Judith--------------- iSlight--------------- iSlight--------------- i Moderate: i 
' I ! small stones. I 
i I i i 
73%; ' | i i 
Doughty-------------- iSlight--------------- iSlight--------------- i Moderate: i 
1 


i I 1 slope. 
I I 1 
I I ! 


See footnote at end of table. 
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erodes 


Slight. 


Severe: 
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Severe; 
slope. 


Severe: 
erodes 


Slight. 


Severe: 
slope, 
erodes 


Severe; 
slope. 


Severe: 
slope, 
erodes 


Severe: 
slope, 
erodes 


Severe: 
slope. 


Severe: 
erodes 


Severe: 
erodes 


Severe: 
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Severe: 
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easily. 


easily. 


easily. 
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Soil name and Camp areas Picnic areas Playgrounds Paths and trails 


map symbol 


I 
I 
1 
l 
' 
I 
' 
l 
I 
| 
' 
Judith--------------- iSlight--------------- iSlight--------------- i Moderate: iSlight. 
I i | slope, I 
i i | small stones. | 
I I 1 I 
I l l l 
THe: i I I i 
Doughty-------------- iModerate: i Moderate: (Severe: ISlight. 
| large stones. | large stones. | large stones. i 
1 ' ' 1 
l 1 4 l 
Judith--------------- IModerate: (Moderate: ISevere: ISlight. 
| large stones, | large stones, | large stones, i 
| small stones. | small stones. | small stones. f 
ῃ ' I ' 
' I I 1 
75%: ! I ! i 
Doughty-------------- iSlight--------------- ISlight--------------- iSlight--------------- ISevere: 
I I i | erodes easily. 
I ' ! I“ 
I I I 1 
Sipple--------------- iSlight--------------- ISìight--------------- ISlight--------------- ISlight. 
t ' ' 1 
4 I I l 
Ίδ-------------------- iModerate: IModerate: i Severe: iSlight. 
Dryadine |! slope, | Slope, | large stones, i 
i large stones, | large stones, i slope, i 
| small stones. | small stones. f small stones. i 
' 1 ' I 
1 I l I 
TT*. i I i i 
Dumps i i I i 
i i ' i 
T8-------------------- IModerate: IModerate: | Severe i Severe: 
Eltsac | peres slowly, | too elayey, | slope. | erodes easily. 
| too clayey. |! peres slowly. I I 
' I ' ' 
| I i i 
79%: | | | i 
Eltsac--------------- iModerate: iModerate: iModerate: ISevere: 
| peres slowly, | too clayey, | slope, | erodes easily. 
| too clayey. | peres slowly. i too clayey. i 
' ' 1 I 
1 I I I 
Lawther-------------- i Moderate: i Moderate: IModerate: iModerate: 
| too clayey. | too clayey. | slope, | too clayey. 
I i | too clayey. I 
' l 1 I 
t l l I 
80%: I i ! i 
Eltsac--------------- (Severe: isevere iSevere: | Severe: 
t slope. | slope | Slope. | erodes easily. 
I í ! , 
I l l l 
Norbert-------------- (Severe: ISevere ISevere ISevere: 
| slope, | Slope, | Slope, | erodes easily. 
! depth to rock. | depth to rock | depth to rock. i 
' l ! t 
1 I I 4 
814 ! i | ! 
Elve----------------- I Severe i Severe i Severe: i Severe 
| slope, | slope, | large stones, | slope. 
| large stones, | large stones, | slope, I 
| small stones. | small stones. ! small stones. ἰ 
' 1 1 I 
1 I I t 
Arcette-------------- ISevere: (Severe (Severe ISevere 
| slope, ! slope, ! slope, | slope, 
| small stones. | small stones. | small stones. | small stones. 
I ' ' , 
I i t I 
82-------------------- isevere: |Slight--------------- IModerate: ISevere: 
Enbar | flooding. i i small stones. | erodes easily. 
' ῃ f 1 
4 I 4 ῃ 
83%: I I i ] 
Enbar---------------- iSevere: ISìight--------------- IModerate: ISevere: 
| flooding. i | small stones. | erodes easily. 
I ' 1 I 
I 1 I I 
Nesda---------------- ISevere: IS1light--------------- IModerate: iSevere: 
| flooding. i i small stones. | erodes easily. 
1 ' 
' 1 


See footnote at end of table. 
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I 
Soil name and I 
map symbol i 

1 

I 

l 


§4------~----------+--- iSevere: 
Ernem | depth to rock. 
' 
I 
85----------------.--- ISevere: 
Ernem | depth to rock. 
[i 
! 
86%: Ἶ 
Ernem---------------- (Severe: 
| depth to rock. 
i 
| 
' 
Delplain------------- ISevere: 
| Small stones, 
| depth to rock. 
| 
I 
Tanna----------.----- iModerate: 
| Slope. 
t 
t 
87------.-------------- iSlight------------ 
Ethridge I 
1 
i 
ᾱβ-------------------- | Slight------------ 
Ethridge I 
I 
l 
89*: I 
Ethridge---------.--- iSlight------------ 
1 
i 
Cabston-------------- |Slight------------ 
I 
i 
| 
9g0---------.------2----- i Moderate: 
Evanston | dusty. 
' 
I 
81-------------------- iModerate: 
Evanston | dusty. 
| 
96-------------------- iSlight------------ 
Fairfield i 
I 
I 
93%: i 
Fairfield----.------- iSlight------------ 
li 
! 
Danvers--------.--.----|Slight------------ 
! 
i 
t 
948; i 
Fairfield------- -----|Slight------------ 
1 
' 
I 
i 
Danvers-------------- iSlight------------ 
| 
958; i 
Fairfield------------ iSlight------------ 
I 
| 
Judell--------------- iSlight------------ 


See footnote at end of table. 


Pienic areas 


Severe: S 


e vere: 
depth to rock. 


e 
depth to rock. 
Severe: Se 
depth to rock. large stones, 
s 


mall stones. 


Severe: 

slope, 

small stones, 
depth to rock. 


depth to rock. 


Severe: 

slope, 

small stones, 
depth to rock. 


small stones, 
depth to rock. 


Moderate: Severe 

slope slope. 
iSlight--------------- iSlight------------ 
' i 
i I 
iSlight-----------.--- iModerate: 
I | slope. 
' I 
! i 
iSlight-----------.--- i Moderate: 
I i slope. 
t ' 
I ' 
|Slight-------+--~----- Moderate: 
i i slope, 
i i small stones. 
I ῃ 
I I 
iModerate i Moderate: 
| dusty. | dusty. 
I ! 
I I 
IModerate: IModerate: 
| dusty. | slope, 
i | dusty. 
' ῃ 
1 ' 
iSlight--------------- i Moderate: 
ἰ I Small stones. 
I t 
| | 
iSlight--------------- i Moderate: 
l I small stones. 
' I 
t I 
iSlight--------------- iSlight------------ 
' J 
' i 
! I 
i i 
iSlight--------------- i Moderate: 
i | slope, 
I | small stones. 
1 1 
l I 
ISlight-----------..-.-- iModerate: 
| |! slope. 
i I 
i i 
iSlight--------------- IModerate: 
I | small stones. 
t 1 
b. ' 
iSlight--------------- i Moderate: 


i I Small stones. 
' 1 
t I 


Playgrounds 


397 


Slight. 


vere: 
arge stones. 


r0 


' 

' 

' 

' 

Ü 

! 

' 

I 

H 

| 

1 

I 

I 

I 

I 

! 
ISlight. 
i 

i 

i 

i 

1 

t 

1 

I 

I 

I 

I 

I 

ISe 

| erodes easily. 
' 
' 
' 


erodes easily. 


rodes easily. 


rodes easily. 


e 
erodes easily. 


rodes easily. 


Severe: 


e 
erodes easily. 
Slight. 


Slight. 
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TABLE 6.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Camp areas Picnic areas Playgrounds Paths and trails 


map symbol 


96%: 
Fairfield--------- ISìight----------- ISlight------------ Moderate: Slight. 
i i | Slope, 
i I | small stones. 
' I ' 
t I E 
Judell------------ ISlight----------- iSlight------------ ! Moderate: Slight. 
I i | slope, 
ἢ ! | small stones. 
' I ' 
' I 1 
97------------.----- !ISlight----------- iSlight------------ i Moderate: Severe: 
Farnuf i i | slope, erodes easily. 
i i ! small stones. 
' ' ' 
' ' I 
98----------------- ISlight----------- ISlight------------ | Severe: Severe 
Farnuf i i i slope. erodes easily. 
I t t 
t t ' 
99--~-------------~--- IModerate iModerate: iSevere: Severe 
Farnuf | Slope. | Slope. | Slope. erodes easily. 
I I t 
l I i 
100---------------- ISìight----------- iSlight------------ i Moderate: Slight. 
Fergus i 1 | small stones. 
I I I 
I I I 
101---------------- ISlight----------- ISlight------------ IModerate: Slight. 
Fergus 1 slope, 
! small stones. 
I 
D 
1028: i 
Firada------------ iSevere Severe Severe: Severe 
| slope. slope. large stones, slope 
i slope. 
I 
I 
Sheege------------ iSevere: Severe Severe: Severe 
slope, Slope, small stones, small stones. 
small stones, small stones, depth to rock. 
depth to rock. depth to rock. 


Rock outcrop. 


' 
l 
H 
1 
1 
ῃ 
I 
I 
I 
I 
I 
I 
1 
I 
' 
I 
1 
I 
t 
U 
' 
1 
t 
i 
' 
l 
I 
l 
H 
i 
I 
[i 
I 
t 
! 
| depth to rock. 
' 
1 
' 
t 
' 
D 
I 
V 
' 
' 
I 
I 
I 
' 
1 
' 
i 
i 
I 
I 
' 
l 
' 
ῃ 
t 
i 
' 
' 
t 
J 
I 
I 
1 


t 
1 
' 
1 
I 
I 
' 
i 
' 
I 
I 
I 
I 
' 
1 
i 
I 
1 
I 
' 
ῃ 
| 
I 
I 
I 
i 
ISevere: 
i 
i 
' 
I 
i 
I 
I 
i 
i 
i 
i 
+ 
l 
I 
I 
| 
' 
1 
i 
I 
' 
I 
! 


too clayey. 


103%: 

Flasher----------- Severe: Severe: Severe: 
slope, slope, slope, slope. 
depth to rock. depth to rock. 

' 
Tally------------- ISevere: Severe: Severe: Severe: 
| slope. slope. slope. slope. 
1 . 
l 
Rock outerop i 
I 
I 
104-------.--------- iModerate: Moderate: Moderate: Severe: 
Floweree | dusty. dusty. slope, erodes easily. 
j dusty. 
I 
I 
10584, i 
Fluvaquentic i 
Haplaquolls i 
' 
t 
106---------------- ISevere: Slight------------ ISlight------------ (Slight. 
Frazer | flooding. i I 
l I ' 
I I l 
107---------------- ISìight----------- \Slight--~--------- ISlight------------ | Severe: 
Gerber i I i | erodes easily. 
' I I I 
I I I t 
108---------------- iSlight----------- \Slight------------ IModerate: iSevere: 
Gerber I i | slope. i erodes easily. 
' ' l I 
1 i 1 I 
109---------------- i Moderate: ! Moderate (Moderate: iSlight. 
Gerber too clayey. í too clayey. | Slope, i 
1 ' I 
' | ' 
l l ' 


See footnote at end of table. 
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Soil name and 
map symbol 


111------.----..--.- 


Gerdrum 


1198: 


Gerdrum------------ 


113*: 


Gerdrum------------ 


Absher---------.--- 


Castner------------ 


See footnote at 


TABLE 6.--RECREATIONAL DEVELOPMENT--Continued 


--iSlight------------ 


--iModerate: 
| peres slowly, 
| too clayey, 
| excess salt. 
1 
' 
' 
' 


oo clayey, 


° 
percs slowly, 
t 
excess salt. 


-- (Moderate: 

i small stones, 
| slope. 
t 
I 
1 


-- Severe: 
i flooding. 


flooding. 


--iSevere: 
| flooding. 


--iSevere: 


| depth to rock. 
' 
I 


end of table. 


Camp areas 


Picnic areas 


Moderate: 

too clayey, 
excess salt, 
peres slowly. 


Moderate: 

too clayey, 
excess salt, 
peres slowly. 


Moderate: 
Small stones, 
slope. 


derate: 
usty. 


ao 


Playgrounds 


Moderate: 
Slope. 


Moderate: 
Slope. 


Moderate: 
slope, 
small stones. 


Moderate: 
Small stones. 


Moderate: 
small stones, 
excess Salt. 


Moderate: 
Slope, 
small stones. 


Moderate: 
small stones, 
slope, 
excess salt. 


Severe: 

large stones, 
slope, 

small stones. 


Moderate: 
flooding, 
dusty. 


Moderate: 
flooding. 


Moderate: 
Slope, 

small stones, 
depth to rock. 


Moderate: 
slope, 
small stones, 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Moderate: 
large stones. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Slight. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Slight. 


Slight. 


Slight. 
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TABLE 6.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Camp areas Picnic areas Playgrounds Paths and trails 
map symbol 


i i | slope, 

i i | small stones. 
U LI ' 
l l I 


I 
i i 
1 I 
ῃ I 
H i 
l I 
l l 
i | 
i i 
Hibar---------------- iModerate: i Moderate: | Severe Slight. 
| slope. | slope. | slope. I 
' I 1 IH 
1 I l l 
Castner-------------- ISevere: (Severe: (Severe: iSlight. 
| depth to rock. | depth to rock. | depth to rock, i 
i i | slope. 1 
I ' ' ' 
I l LU | 
1228; i i ! i 
Hibar---------------- i Moderate: i Moderate: i Severe: iSlight. 
| small stones. i small stones. i small stones. i 
! ' t ' 
I 4 ' ' 
Castner-------------- i Severe: i Severe: i Severe: (Slight. 
I depth to rock. | depth to rock. |! depth to rock. | 
I I 1 I 
I l I I 
123------------------- IModerate: IModerate: IModerate: ISlight. 
Hoosan | peres slowly. | peres slowly. | Slope, i 
i I | peres slowly. I 
I ' ! I 
I l l l 
124%: i i I i 
Hughesville---------- ISevere: ISevere: iSevere: ISevere: 
| slope. i slope. | large stones, | slope. 
i I | slope, I 
i i ! small stones. ' 
! ' ! I 
I 1 l I 
Skaggs--------------- ISevere: ISevere: (Severe: I Severe: 
| slope. | slope. | large stones, | slope. 
I i | slope. ! 
' t ' 1 
i i 1 ῃ 
125%: ! ! ' ! 
Hughesville---------- i Moderate: i Moderate: (Severe: IModerate: 
| slope, | slope, | large stones, | large stones. 
| large stones. | large stones. | slope, H 
I | | small stones. i 
' t 1 I 
l l l l 
Tibs----------------- |i Moderate: i Moderate: ISevere: iSevere: 
| peres slowly, | peres slowly, | Slope | erodes easily. 
| slope. | slope. i i 
I I ' IH 
I I i l 
Whitecow------------- i Moderate: i Moderate: iSevere IModerate: 
| slope, | slope, | large stones, | large stones. 
| large stones. | large stones. + Slope, i 
i I ! small stones. ! 
' I 1 1 
l Π U l 
126------------------- iSlight--------------- iSlight--------------- 1 Moderate: iSlight. 
Judith i I | small stones. i 
1 1 [i t 
l 1 I i 
127------------------- iModerate: IModerate: ISevere: ISlight. 
Judith | small stones. | small stones. | small stones. i 
' i ' 1 
l l 1 l 
1288: i i ' I 
Judith--------------- ISlight--------------- ISlight--------------- i Moderate: iSlight. 
' i | small stones. i 
t ' ' 4 
I t ' l 
Judell--------------- iSlight--------------- iSlight--------------- i Moderate: (Slight. 
! i ) small stones. ! 
i i i i 
129*: I t I I 
Judith--------------- ISlight--------------- ISlight--------------- Moderate: ISlight. 
i i i Slope, ' 
i i ! small stones. ! 
' 1 i 1 
l l l I 
Judell--------------- iSlight--------------- iSlight--------------- i Moderate: ISlight. 
1 I“ 1 
| 
, 
I 


See footnote at end of table. 
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Soil name and 


i 

i Camp areas 
map symbol i 

ῃ 

i 

I 


i 
1308: i 
I 


Judith--------------- iISlight--------------- 

ῃ 

| 
Tamaneen-------.----.- | Moderate: 

| peres slowly. 

1 

i 

t 
1318; \ 
Judith--------------- iSYight--------------- 

' 

| 
Windham-----.--------- iSlight--------------- 

1 

! 
1328, 133%: I 
Judith-----.--------- IModerate: 

I Small stones. 

I 

1 
Windham-------------- iSlight--------------- 

' 

! 
134%: | 
Judith--------------- (Moderate: 

| Slope, 

| small stones. 

! 

U 
Windham-------------- IModerate: 

| slope. 

' 

| 
135% I 
Julin---------------- iModerate: 

| slope, 

| too clayey. 

t 

1 
Dilts---------------- (Severe: 

i depth to rock. 

I 
Ί3δ------------------- IModerate: 
Kildor | Slope. 

I 

l 
137%: i 
Kildor--------------- ISevere: 
: | Slope. 

' 

4 
Sheege--------------- iSevere 

| Slope, 

| depth to rock. 

' 

' 

i 
138%: i 
Kildor--------------- iSevere: 

| Slope. 

t 

I 
Skaggs--------------- iSevere: 

| Slope. 

I 

I 
Hanson--------------- ISevere: 

| slope. 

ῃ 
139------ ------------- iSevere: 
Klayent | flooding. 


See footnote at end of table. 


I 
' 


S1 


Mo 


Picnic areas 


ight------------ 


derate: 


small stones. 


S1 


Mo 
s 
s 


Mo 
8 


Μο 
5 


s 


ight------------ 


lope, 


mall stones. 


derate: 
lope. 


lope, 


derate: 
lope. 


lope, 


etness, 
eres slowly. 


Playgrounds 


i 
I 
iModerate: 

I Small stones, 
i percs slowly. 
I 

I 

' 


l 
iModerate: 
| Small stones. 


vere: 
mall stones. 


n 
uo 


Se 
slope, 
small stones. 


S 


e 
slope, 
small stones. 


slope, 


e 
slope, 

small stones, 
depth to rock. 


e 
slope, 
8 


Slight. 


M 


oderate: 
too clayey. 
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TABLE 6.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Camp areas Picnic areas Playgrounds Paths and trails 


l 
I 
I 
map Symbol i 
I 
t 


small stones. 


180------------------- |ISlight--------------- iSlight--------------- iSlight--------------- Severe: 
Kobar i i I ! erodes easily. 

ῃ t LI ' 

i ' l l 
1412------------------ ISlight--------------- iSlight--------------- IModerate: i Severe 
Kobar 1 i i slope. | erodes easily. 

' ' I ' 

I i I 1 
1-δ------------------- IModerate: IModerate: ISevere: ISevere 
Kobar | slope. | slope. | Slope. | erodes easily. 

I 1 I ' 

' I I l 
143-------------.------ ISevere: ISlight--------------- ISlight--------------- ! Severe: 
Korchea ! flooding. ' I | erodes easily. 

t I ' t 

t I I 1 
1445; I I i ! 
Korchea-------------- ISevere: ISlight--------------- i Moderate: i Severe 

| flooding. i | flooding. | erodes easily. 

I I I ' 

I I I 1 
Frazer--------------- ISevere: iSlight--------------- i Moderate: ISlight. 

| flooding. i | flooding. i 

I 1 I ' 

l I I 1 
145-~--------------+-- ! Moderate: ! Moderate: i Moderate: i Moderate: 
Lawther | too clayey. | too clayey. | too clayey. | too clayey. 

! 1 ! ! 

l I l I 
1]δ------------------- IModerate: iModerate (Moderate: i Moderate: 
Lawther | too clayey. | too clayey. î Slope, | too clayey. 

I i | too clayey. I 

l 1 ' I 

l l l I 
147----22-2-2.-2--22.-.----- !Severe: ISevere: {Severe i Severe: 
Libeg | Slope. | Slope. | large stones, | slope 

I i i slope, i 

i i ! small stones. ' 

! { I ! 

l l I I 
148% ' i i ' 
Libeg---------------- ISevere: iSevere: ISevere ISevere 

| Slope. | slope. | large stones, i slope. 

i i 1 slope, i 

i i | small stones. i 

t t 1 ῃ 

i t I 1 
Cheadle-------------- I Severe: ISevere: (Severe: |i Moderate 

| depth to rock, | depth to rock, | large stones, | large Stones. 

| slope. | slope. | slope, i 

t i | depth to rock. ! 

I 1 1 ' 

I I I l 
1ῃθ------------------- {Slight--------------- iSlight--------------- IModerate: {Severe 
Linnet i i ! small stones. | erodes easily. 

t ' I t 

Π t I 1 
1δ0------------------- ISlight--------------- iSlight--------------- i Moderate: ISevere 
Linnet I i ! small stones, ! erodes easily. 

i ] ! slope. | 

i i I i 
151------------------- iModerate: iModerate: iModerate: i Severe 
Linwell | peres slowly. | peres slowly. | peres slowly. i erodes easily. 

1 1 i I 

l l I I 
Ίδδ------------------- IModerate: IModerate: IModerate: iSevere 
Linwell | peres slowly. | peres slowly. |! slope, | erodes easily. 

I I | peres slowly. I 

' t ' ' 

l i l I 
153*: i i I ' 
Linwell-------------- IModerate: iModerate: iSevere i Severe 

| peres slowly. | peres slowly. | Slope. | erodes easily. 

t t ' I 

' i i l 
Winifred------------- ISlight--------------- iSlight--------------- ISevere: ISevere: 

i i | slope. | erodes easily. 

I ' ' 

I I t I 
ae ISlight--------------- ISlight--------------- i Moderate: iSevere 
Little Horn i | slope, | erodes easily. 

I t 
| | 


See footnote at end of table. 
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Soil name and 


I 

I Camp areas 
map symbol i 

t 

u 

I 


Ίδδ-------------------- i Moderate: 
Little Horn | Slope. 

' 

I 
156: ' 

Little Horn---------- i Moderate: 

i Slope. 

' 

I 
Skaggs--------------- IModerate: 

I slope. 

' 

I 
157%: I 
Loken---------------- iSlight--------------- 

1 

' 

' 

' 
Brazon--------------- iSlight--------------- 

I 

| 

i 
158-----------.------- I Severe: 

Lolo i small stones. 

! 

I 
159----------.-------- ISevere: 
Marcott | flooding. 

` 

t 
160------------------- iModerate: 
Marias I peres slowly, 

i too clayey. 

I 

I 
161---------------.-.--- iModerate: 
Marias | peres slowly, 

| too clayey. 

' 

' 
Ίδδ-------------------- iModerate: 
Marmarth | dusty. 

I 

| 
163*: I 
Marmarth------------- i Moderate: 

| dusty. 

4 

i 
Cabbart----.--------- iSevere: 

| depth to rock. 

t 

| 
ἰδῃ------------------- ISlight----.-------.--- 
Martinsdale i 

I 

I 
165%; i 
Martinsdale---------- iSlight--------------- 

1 
Judith-----.---------- |Slight--------------- 

' 

i 
Ί66------------------- (Moderate: 
Marvan t peres slowly, 

| too clayey. 

I 

I 
167------------------- IModerate: 
Marvan | peres slowly, 

| too clayey. 

ῃ 

! 
Ίθδ------------------- iSevere: 
Mocmont slope, 


1 
I 
I Small stones. 
' 
I 


See footnote at end of table. 


Picnic areas 


derate: 
lope. 


= 
ao 


Β]ἑρῃῖ--------------- 


Severe: 
small stones. 


ο 
wetness. 
Moderate: 

too clayey, 
percs slowly. 


Moderate: 
too clayey, 
peres slowly. 


oo 
UU 

kel 
et 
= 
ct 
o 
^1 
o 
o 
x 
. 


° 
too clayey, 
peres slowly. 


derate: 
oo clayey, 
eres slowly. 


"Octo 


vere: 
lope, 
mall stones. 


G tac 


Playgrounds 


slope, 
small stones. 


Moderate: 


slope, 
small stones. 


Severe: 
s 


mall stones. 


Moderate: 


wetness. 


Moderate: 


too clayey, 
percs slowly. 


Moderate: 


slope, 
too clayey, 
peres slowly. 


Moderate: 


slope, 


depth to rock. 


vere: 
lope. 


“ao 


slope, 


depth to rock. 


Slope. 


Moderate: 


ο 
too clayey, 
peres slowly. 


Moderate: 


slope, 
too clayey, 
peres slowly. 


evere: 
small stones, 
slope. 


403 


Paths and trails 


Severe: 
erodes easily. 


a 
= 
= 
σα 
= 
et 


Slight. 
Slight. 


Severe: 
erodes easily. 


Severe: 
small stones. 


Severe: 
erodes easily. 


S 


Severe: 
erodes easily. 


Moderate: 
dusty. 


Moderate: 
dusty. 


Slight. 


n 
oo 


vere: 


rodes easily. 


Uu 
oo 


vere: 


rodes easily. 


ζω 
= 
-- 
σα 
= 
cr 


wv 
oo 


vere: 


rodes easily. 


vere: 
rodes 


ζω 
oo 


easily. 


n 


evere: 
Slope, 
small stones. 
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Picnic areas Playgrounds Paths and trails 


' 
ῃ 
Soil name and I Camp areas 

map symbol I 

1 

I 


depth to rock. 


I i 
| | 
i ' 
t ' 
i 1 
1 l 
i I 
1698: I H ' 
Mocmont-------------- ISevere: ISevere Severe: (Severe 
! slope, | slope, | large stones, | slope. 
| small stones. | small stones. ! Slope, I 
i i | small stones. ! 
1 1 i t 
I i l l 
Lipke---------------- |I Severe: i Severe: i Severe i Severe 
! slope, | slope, | slope, | slope, 
| peres slowly. | peres slowly. | peres slowly. | erodes easily. 
t ' ' ' 
I l ' t 
170%: i i I I 
Mocmont-------------- IModerate: (Moderate: iSevere: iSlight. 
! slope, | slope, | large stones, i 
| small stones. | small stones. | slope, i 
i i ! small stones. I 
' ! t ΙΙ 
1 I | i 
Oraid---------------- ISevere: i Severe: i Severe: IModerate: 
| large stones. | large stones. | large stones, | large stones. 
i i } Slope, i 
' H | small stones. i 
i I ! i 
1715: i i I ' 
Moemont-------------- ISevere: ISevere ISevere: iSevere 
i slope, | Slope, | large stones, i slope. 
| small stones. | small stones. | slope, i 
i i I small stones. I 
' U t t 
' l 1 i 
Oraid---------------- ISevere: ISevere (Severe: ISevere 
i slope, | slope, | large stones, | slope. 
| large stones. | large stones. | Slope, i 
i } I small stones. i 
1 I ' ' 
t I l l 
172*: i i i i 
Moemont-------------- iSevere: I Severe: i Severe: i Severe 
| slope. | slope. | large stones, | slope. 
i i i slope, i 
i i | small stones. | 
I I 
l I ' 4 
Oraid---------------- (Severe: i Severe i Severe: i Severe 
| slope, | slope, | large stones, | slope 
| large stones. | large stones. | slope, i 
i | | small stones. i 
' IH 1 1 
I l l I 
173%: I I i i 
Mocmont-------------- iSevere: i Severe I Severe: I Severe 
i slope. | slope. ! large stones, | slope 
i i i slope, i 
i ! | small stones. I 
J ' ' t 
I l i 1 
Roy------------------ isevere: iSevere (Severe: (Severe: 
| slope. | slope. | large stones, | Slope. 
i i i slope, I 
| I ! small stones. i 
I | ' 1 
I i l l 
174#: i i i i 
Neldore-------------- iSevere: ISevere: ISevere: i Moderate 
| depth to rock. | depth to rock. | Slope, | too clayey, 
I ! | depth to rock. | slope. 
1 I ' 
l t I f 
Thebo---------------- i Moderate: i Moderate: i Severe: i Severe: 
| slope, | slope, i slope. | erodes easily. 
! peres slowly, i too clayey, f i 
| too clayey. | peres slowly. i i 
1 1 4 I 
t I l ῃ 
11541 ' I i i 
Neldore-------------- ISevere: (Severe ISevere: ISevere 
slope, | slope, | slope, | Slope. 
' I I 


' 
I 
| depth to rock. 
t 
' 


See footnote at end of table. 


Fergus County, Montana 


Soil name and 


map symbol 


176%: 


Neldore----------- 


Rock outerop. 


111 κ: 


Nesda Variant----- 


Sudworth---------- 


179%; 


Norbert----------- 


180, 181----------- 


Pekay 


Pendroy 


183*. 
Pits 


1848: 


Raynesford-------- 


Hanson--------.--- 


185*: 


Raynesford-------- 


Hanson------------ 


Reeder 


TABLE 6.--RECREATIONAL DEVELOPMENT--Continued 


i Severe: 
| slope. 


ISevere: 
slope, 
depth to rock. 


i flooding, 

| small stones. 
I 

I 

ῃ 


i Severe: 
flooding. 


iSevere: 
flooding. 


Severe: 
flooding. 


ISevere: 

ì slope, 

| depth to rock. 
' 

I 

I 


ISevere: 
slope. 


iSevere: 


| too clayey. 
! 

V 

IModerate: 
percs slowly, 


too clayey. 


| slope. 
I 
I 
iModerate: 


slope. 


I 
a 
t 
1 
U 
' 


See footnote at end of table. 


Camp areas 


ISlight------------ 


Severe: 
slope, 
depth to rock. 


Severe: 
small stones. 


Moderate: 
Small stones. 


Moderate: 
small stones. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 


e 
too clayey. 


Moderate: 
too clayey, 
percs slowly. 


iSlight------------ 


Moderate: 
slope. 


Moderate: 
slope. 


|Slight------------ 


H 
t 
' 
I 


Pienic areas 


Slight------------ 


Severe: 
slope, 
depth to rock. 


mall stones. 


i Moderate: 
flooding. 


slope, 
depth to rock. 


5 


e 
too clayey. 
Moderate: 
slope, 

too clayey, 
p 


{ 
f 
i 
i 
i 
I 
I 
I 
I 
I 
! 
I 
' 
I 
' 
! 
E 
t 
! 
l 
I 
| 
| 
I peros slowly. 
' 

' 

1 

' 

2 

+ 

' 

t 

I 


iModerate: 

| slope, 

| small stones. 
| 

I 

I 


ISevere: 
small stones. 


' 
I 
I 
I 
I 
I 
| 
l 
t 
' 
I 
iSe 
| slope, 

| small stones. 
` 
1 

iModerate: 


| Slope. 
' 
I 


Playgrounds 


vere: 
lope, 
rodes easily. 


oao 


derate: 
arge stones. 


HO 


vere: 
rodes easily. 


n 
oo 


rodes easily. 


e 
slope, 
e 


vere: 
rodes easily. 


© o 


406 


Soil name and 
map symbol 


1908. 
Rock outerop 


191%: 
Rock outerop. 


Rubble land. 


192, 
Roy 


193 


199 


Shambo 


2011: 
Shambo 


202%: 


TABLE 6.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


iModerate: 
too clayey. 


| small stones. 
1 
I 


IModerate: 

| large stones, 
| small stones. 
1 
l 
' 
I 


ISevere: 
| slope. 
i 
i 
1 


iModerate: 
percs slowly. 


(Slight 


(Slight 
' 


iModerate: 
! slope. 

t 

U 
iModerate: 


| slope. 
t 
' 


See footnote at end of table. 


Picnic areas 


Moderate: 
small stones. 


M 
arge stones, 


ο 
1 
small stones. 


derate: 
ercs slowly. 


Uo 


(Slight 


1 

I 

i 

i 

i 
IModerate: 
| slope. 
i 
I 

I 

t 

i 

' 

I 


Moderate: 
slope. 


' 
I 
I 
1 
' 
1 
1 


1 
i 


1 
' 
' 
' 
I 
I 
I 
I 


Playgrounds 


Moderate: 
slope, 
too clayey. 


vere: 
mall stones. 


n 
“ua 


arge stones, 
mall stones. 


lope, 


Moderate: 
slope, 
small stones, 
peres slowly. 


Moderate: 


slope. 


Slight 


iModerate: 


slope. 


Moderate: 
slope. 


slope, 
small stones. 


Soil survey 


Paths and trails 


Slight. 


derate: 
oo clayey. 


cro 


vere: 
rodes easily. 


Fergus County, Montana 


TABLE 6.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and 


1 

I Camp areas 
map symbol i 

' 

i 

t 


slope, 
small stones, 
depth to rock. 


Rock outerop. 


2088: 
Sheege--------------- ISevere: 
| small stones, 
1 depth to rock. 
1 
! 
Skaggs--------------- iModerate: 
| slope, 
| large stones. 
I 
I 
205------------------------- (Slight------------ 
Sipple i 
' 
I 
206% I 
Skaggs--------------- (Severe: 
| slope. 
i 
' 
Sheege--------------- ISevere: 
| slope, 
| small stones, 
| depth to rock. 
' 
I 
207% i 
Skaggs--------------- iModerate: 
| slope. 
' 
f 
Sheege--------------- ISevere: 
| depth to rock. 
t 
i 
i 
208------------------- ISevere: 
Straw | flooding. 
ῃ 
l 
209------------------- ISlight------------ 
Straw t 
i 
i 
ὀΊθ0------------------- ISevere: 
Straw ; flooding. 
' 
I 
2114 i 
Straw----------~----- ISevere: 
I flooding. 
I 
| 
Korchea-------------- iSevere: 
| flooding. 
' 
I 
eee (Severe: 
Sudworth | flooding. 
t 
t 
2134: i 
Sudworth------------- iSevere: 
| flooding. 
' 
I 
Nesda---------------- ISevere: 
| flooding. 


See footnote at end of table. 


Picnic areas 


Severe 
slope 
small 
depth 


Severe 
small 
depth 


Modera 
slope 
large 


Severe 
slope 


Severe 
slope 
small 
depth 


Modera 
slope 


Severe 
depth 


, 
stones, 
to rock. 


stones, 
to rock. 


te: 


, 
stones. 


. 


, 
stones, 
to rock. 


te: 


to rock. 


Playgrounds 


mall stones, 


e 
large stones, 
5 

depth to rock. 


e 
large stones, 
small stones, 
depth to rock. 


lope. 


slope. 
stones, 


stones, 
stones, 
to rock. 


e 
slope, 

small stones, 
depth to rock. 


small stones. 
Moderate: 
slope, 

small stones. 
Moderate: 


small stones. 


Moderate: 
small stones, 
flooding. 


Moderate: 
flooding. 


Slight--------------- 


Moderate: 
small stones. 


e 
large 
small 


Severe: 


stones, 
stones. 


stones, 
stones. 


stones, 
stones. 


easily. 


easily. 


easily. 


easily. 


easily. 


easily. 


easily. 


easily. 


408 


TABLE 6.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Camp areas 


t 
I 
t 
map symbol I 
' 
l 


2]-------------------- IModerate: 
Syblon | peres slowly. 
1 
ῃ 
β]δ------------------- ISlight------------ 
Tally i 
' 
! 
2168: i 
Tally---------------- IModerate: 
| Slope. 
! 
l 
Flasher-------------- ISevere: 
slope, 


depth to rock. 


217* 
Tally---------------- ISevere: 
| slope. 
' 
l 
Flasher-------------- ISevere: 
| slope, 
| depth to rock. 
' 
l 
218---------------- --- Moderate: 
Tamaneen | peres slowly. 
3 
219------------------- iModerate: 
Tamaneen | peres slowly. 
' 
' 
1 
i 
2208: i 
Tamaneen------------- IModerate: 
| percs slowly. 
1 
Judith--------------- ISlight------------ 
I 
| 
221*: i 
Tamaneen------------- i Moderate: 
| peres slowly. 
' 
' 
' 
i 
Judith--------------- |Slight------------ 
1 
! 
I 
ὂὂβ------------------- ISlight------------ 
Tanna I 
' 
ΙΙ 
2238: I 
Tanna---------------- ISlight--------- ------ 
I 
βύογ----------------- (Moderate: 
| peres slowly. 
I 
299) 8: i 
Tanna----- ----------- (Severe: 
| slope. 
I 
I 
Ethridge------------- |i Moderate: 


| Slope. 
! 
I 


See footnote at end of table. 


Picnic areas 


derate: 
ercs slowly. 


= το 


Moderate: 
slope. 


Severe: 
slope, 


depth to rock. 


slope. 

Severe: 

slope, 

depth to rock. 
Moderate: 


perces slowly. 


Moderate: 
percs slowly. 


Moderate: 


I 
I 
I 
I 
4 
1 
' 
1 
I 
' 
i 
' 
1 
' 
I 
I 
I 
| 
! 
I 
I 
' 
I 
I 
l 
i 
l 
' 
' 
I 
ISevere: 
I 
I 
1 
I 
' 
I 
t 
I 
' 
I 
i 
' 
1 
i 
I 
1 
! 
l 
' 
I 
, 
| 
' 
' 
' 
t 
I 
| peres slowly. 
' 
I 
I 
' 


I 

I 

I 

' 
iModerate: 
| peres slowly. 
' 

I 

1 

I 

1 

I 

' 


!Slight--------------- 


!Slight------------.-- 


Moderate: 
too clayey, 
peres slowly. 


Moderate: 
slope. 


Moderate: 
slope. 


IModerate: 
slope, 
small stones. 


Severe: 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 


slope, 
depth to rock. 


Moderate: 
small stones, 
peres slowly. 

Moderate: 

slope, 

small stones, 

peres slowly. 


i 

! 

I 

I 

I 

I 

' 

I 

' 

I 

I 

I 

' 

' 

I 

I 

' 

1 

1 

I 

I 

I 

, 

J 

' 

| 

ISevere: 

| 

t 

i 

I 

I 

' 

I 

1 

l 

i 

l 

1 

I 

1 

I 

I 

I 

i 

i 

' 

l 

I 

| 

(Moderate: 

| small stones, 

| peres slowly. 

' 

I 

IModerate: 
small stones. 


I 

I 

! 

|i Moderate: 

| slope, 

| small stones, 
| peres slowly. 
I 

I 

|) 


IModerate: 

| slope, 

| small stones. 
' 

I 

1 


i Moderate: 
| slope. 

' 

I 


I 

i Moderate: 
slope. 

Moderate: 
slope, 

peres slowly. 


' 
1 
I 
I 
I 
[ 
I 
I 
' 
1 
i 
J 
' 
I 
f 
i 
I 
1 
I 
I 
1 
I 
' 
l 
1 
' 


Playgrounds 


Soil survey 


easily. 


easily. 


easily. 


easily. 


easily. 


Fergus County, Montana 


Soil name and 


m 


228 8: 


ap symbol 


ζαΌρβζοη--------------- 


2268: 


TABLE 6.--RECREATIONAL DEVELOPMENT--Continued 


ISevere: 
i Slope. 
1 
I 
I 
I 
I 


IModerate: 
peres slowly. 


IModerate: 

| slope, 

| perês slowly. 
' 

' 

! 


| Moderate: 

i Slope, 

| too clayey. 
! 

I 

! 


iModerate: 
too clayey. 


(Moderate: 
slope. 


IModerate: 
slope. 


ISevere: 
depth to rock. 


Moderate: 
slope. 
ISevere: 

depth to rock. 


I 

IModerate: 

I Small stones. 
I 

I 

ISevere: 

depth to rock. 


IModerate: 

| peres slowly, 
| too clayey. 
t 
I 


ISevere: 
slope. 


See footnote at end of table. 


Camp areas 


Severe: 
slope. 


Moderate: 
percs slowly. 


slope, 
peres slowly. 


Moderate: 
slope, 
too clayey. 


Moderate: 


l 

' 

| 

1 

' 

i 

i 

i 

' 

i 

I 

' 

l 

I 

| 
iModerate: 
t 

| 

t 

I 

' 

' 

ῃ 

i 

' 

l 

I 

| too clayey. 
' 
l 
I 
I 
' 
I 


I 

I 

4 

l 

1 

' 

i 

i Moderate: 
| Slope. 
I 

I 

1 

' 
ῃ 

i 
i 
I 

ῃ 


Moderate: 
slope. 


Severe: 
depth to rock. 


Moderate: 
slope. 


Severe: 
depth to rock. 


Moderate: 
small stones. 


Severe: 
depth to rock. 


Moderate: 
too clayey, 
percs slowly. 


Severe: 
slope. 


Picnic areas 


Severe: 
slope, . 
small stones. 


Moderate: 
slope, 
percs slowly. 


slope. 


Severe: 
slope. 


l 

' 

I 

4 

l 

' 

l 

' 

U 

I 

I 

ῃ 

l 

I 

I 

1 

l 

1 

I 

I 

iSevere: 

i 

t 

| 

| 

' 

' 

i 

iModerate: 

| Slope, 

| too clayey. 

1 

I 

IModerate: 
slope, 
small stones, 
depth to rock. 


1 

1 

I 

I 

1 

l 

1 
ISevere: 
| slope. 
| 
I 

' 

I 

1 

l 

I 

I 

I 


Severe: 
slope. 


iModerate: 
slope, 

small stones, 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
slope. 


Severe: 
Slope, 
depth to rock. 


Severe: 
small stones. 


Severe: 
small stones, 
depth to rock. 


Moderate: 
slope, 
too clayey. 


Severe: 
slope. 


Playgrounds 


409 


Moderate: 
slope. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Slight. 


Moderate: 
too clayey. 


Slight. 


Slight. 


Slight. 


Slight. 


Severe: 


erodes easily. 


Slight. 


Severe: 
erodes easily. 


Slight. 


Slight. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


410 Soil survey 


TABLE 6.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Camp areas Picnic areas Playgrounds Paths and trails 


map symbol 


I I 
I I I 
I I i 
! I I 
1 I I 
I i I 
: i i I 
Thebo---------------- Moderate: iModerate: iSevere iSevere: 
| slope, | slope, | Slope. | erodes easily. 
| peres slowly, ! too clayey, ! i 
! too clayey. ! peres slowly. ! ! 
4 1 
I 1 I I 
Weingart------------- i Moderate: i Moderate: i Severe I Severe: 
| slope, | Slope, | slope. | erodes easily. 
| peres slowly, | too clayey, i i 
| too clayey. | peres Slowly. i 
1 1 ῃ I 
I I t I 
Absher--------------- iModerate: (Moderate: iSevere (Severe: 
| peres slowly, | too clayey, | Slope. | erodes easily. 
| too clayey, | excess salt, [ i 
| excess salt. I peres slowly. H | 
I Li ' 1 
l I 1 I 
236%: ! ' i I 
Tibs----------------- (Severe: iSevere (Severe ISevere: 
| slope. | Slope. | large stones, t slope. 
i i | slope. i 
i i i i 
WhitecoWw------------- | Severe: i Severe iSevere: | Severe 
| Slope. | slope. | large stones, | Slope. 
i ' | slope, i 
1 i ! small stones. i 
1 I t I 
I I I I 
2318: i i I I 
Tibs----------------- iSevere: ISevere ISevere (Severe 
| slope. | Slope. | Slope. | Slope, 
I I i | erodes easily. 
' I t t 
t l ' I 
Widen---------------- ISevere: ISevere ISevere: ISevere 
| slope. | slope. | slope. | slope, 
I ! ' | erodes easily. 
' ' I 
t ! t I 
Moemont-------------- iSevere: ISevere ISevere: | Severe: 
i slope, | Slope, | large stones, | Slope. 
| small stones. | Small stones. |! slope, i 
| | ! small stones. | 
i ! I I 
i I I I 
238------------------- ISevere: ISevere: i Severe: i Severe: 
Tigeron i slope, | Slope, | Slope, | Slope. 
! small stones. | small stones. | small stones. i 
' ! I I 
i I i 
239------------------- iModerate: IModerate: IModerate: IModerate: 
Timberg | too clayey. | too clayey. | slope, | too clayey. 
| ! | too clayey. I 
è 1 I ! 
t I I I 
2401: I i I i 
Timberg-------------- iSlight--------------- iSlight--------------- |i Moderate: iSlight. 
i 1 | slope. | 
I i i i 
Castner-------------- iSevere: ISevere: i Severe: ISlight. 
| depth to rock. | depth to rock. | depth to rock. ' 
1 I I ! 
I I I l 
241%: i | i \ 
Timberg-------------- i Moderate: iModerate: I Severe: ISlight. 
| slope. | slope | slope. i 
1 I I i 
| I l 1 
Castner-------------- (Severe: ISevere: ISevere iSlight. 
! depth to rock. | depth to rock. | depth to rock, i 
I I | slope. ! 
I I i i 
242*: I i i i 
Timberg-------------- (Severe: ISevere: ISevere ISevere: 
slope. | Slope. i slope | slope. 
! 1 1 
l 1 I 


See footnote at end of table. 
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TABLE 6.--RECREATIONAL DEVELOPMENT--Continued 


I 
Soil name and | Camp areas Pienic areas Playgrounds 
map symbol i 
i 
u 
i 


I 
! 
l 
1 
| 
I I I 
i ' I ' 
I i I I 
242k: I I i I 
Castner-------------- iSevere: ISevere: (Severe: (Severe: 
I slope, | slope, | large stones, | Slope. 
| depth to rock. | depth to rock. | Slope, i 
i I | depth to rock. I 
! t ' ' 
I i I I 
243% I I I I 
Tomty---------------- i Moderate: i Moderate: ISevere: (Severe 
| slope, | Slope, | Slope. | erodes easily. 
| wetness, | wetness, i 
| peres slowly. | too clayey. i i 
1 t ' ' 
I 1 I I 
Tomty---------------- i Moderate: (Moderate: ISevere: ISevere 
i slope, | slope, | slope. | erodes easily. 
|! wetness, | wetness. i I 
i peres slowly. i i I 
1 I 1 1 
I I I I 
244k: i ! ! ! 
Tomty---------------- ISevere: iSevere: (Severe: ISevere 
| slope. | slope | slope. | erodes easily. 
t I t H 
I l 1 l 
Delette-------------- iSevere: ISevere ISevere: ISevere 
| Slope. | slope. | Slope. | erodes easily. 
t t ῃ 1 
4 ' l I 
ὂῆᾶδ------------------- |Slight--------------- iSlight--------------- i Moderate: iSevere 
Turner I H I small stones. i erodes easily. 
' ῃ ' 1 
I I I 1 
246-------~----------- ISlight--------------- ISlight--------------- IModerate: ISevere: 
Twin Creek | i | slope, | erodes easily. 
i i | small stones. i 
I I t ' 
I I li i 
247%, I i i i 
Typic Albaqualfs I i i i 
1 i t 1 
I l f l 
2488, I I I i 
Typie Cryaquolls i I i i 
I I I ' 
I I I ῃ 
249%; i ] i i 
Typic Haplaquepts. H i i ! 
I I Li | 
I l I l 
Typic Haplaquolls. I I I ' 
' 1 t ' 
I I t l 
39508. I i 1 I 
Typic Haplaquolls ! | i i 
I ' ' I 
I I ' I 
251*. i I i ' 
Typic Ustifluvents I I i i 
I 1 ' ' 
I l i 1 
258-------------.------ ISevere: iSevere: i Severe: i Severe 
Vanda | excess salt. | excess salt. | excess salt. | erodes easily. 
I t 1 I 
I I (i I 
2538 i I í ' 
Vanda---------------- ISevere: iSevere: iSevere: i Severe 
i excess salt. I excess salt. | excess salt. | erodes easily. 
I I ' I 
I I ' I 
Nobe----------------- iModerate: IModerate: IModerate: (Severe 
| peres slowly, | too clayey, | Slope, | erodes easily. 
| too clayey. | excess salt. | too clayey. i 
r 1 t ! 
I I I I 
δῃῃ------------------- iModerate: IModerate: ISevere: ISlight. 
Vebar | slope. | slope. | slope. i 
1 ῃ 1 | 
i 1 I l 
βὂὂ------------------- |Slight--------------- iSlight--------------- iModerate: i Severe 
Verson i slope, i erodes easily. 
' 
' 
I 


' ' 
I t I 
i i i small stones. 
I ' t 
I 1 t 


See footnote at end of table. 
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Soil name and Camp areas Pienic areas Playgrounds Paths and trails 


ῃ 
t 
l 
map symbol i 
t 
I 


I 
I 
I 
' 
I 
' 
I 
l 
2568: ! 
Verson--------------- iSlight--------------- iSlight--------------- Moderate: ISevere: 
I ' | Slope, | erodes easily. 
i I | small stones. I 
I H ' I 
I 1 I l 
Linnet--------------- iSlight--------------- iSlight--------------- i Moderate: ISevere: 
i i I small stones, | erodes easily. 
i I | slope. ! 
' t I ' 
I 1 I I 
25T7-----------2-------- i Moderate: i Moderate: iSevere: (Moderate: 
Weingart | large stones, | large stones, | large stones. | large stones. 
i peres slowly. | peres slowly. I i 
t ' I I 
t l I I 
2588. I I I i 
Weingart------------- i Moderate: i Moderate: IModerate: (Severe 
| peres slowly. | peres slowly. | slope, | erodes easily. 
I I | peres slowly. ! 
4 4 1 4 
U l I I 
Gerdrum-------------- ISlight--------------- iSlight--------------- i Moderate: (Severe 
i i | slope, | erodes easily. 
i I ! small stones. \ 
1 1 ' ' 
2594: ! ' 
Weingart------------- (Moderate: IModerate: iSevere ISevere 
| slope, i slope, | Slope. | erodes easily. 
| peres slowly. | peres slowly. ! i 
I t ' ' 
I I I t 
Gerdrum-------------- i Moderate: i Moderate: iSevere i Severe 
| slope. | Slope. i slope | erodes easily. 
1 ' | I 
260*: 
Weingart------------- iModerate: i Moderate: i Moderate: iSevere 
| peres slowly, | too clayey, | Slope, | erodes easily. 
| too clayey. | peres slowly. | too clayey, i 
i i i peres slowly. i 
' ' ' I 
I l I I 
Absher--------------- iModerate: iModerate: IModerate: ISevere 
| peres slowly, | too clayey, I Small stones, | erodes easily. 
| too clayey, ! excess salt, | slope, I 
| excess salt. | peres slowly. | excess salt. H 
t U 1 l 
2618: | | | | 
Whitecow------------- IModerate: iModerate: ISevere Islight 
î slope, | slope, | slope, i 
I small stones. | small stones. | small stones. i 
' t ' I 
I I I I 
Hughesville---------- iModerate: IModerate: ISevere IModerate: 
| slope, | slope, | large stones, | large stones. 
| large stones. | large stones. í slope, I 
I I | small stones. H 
I ' 1 I 
2628: ! | | ! 
Whitecow------------- ISevere: (Severe: ISevere: (Severe 
| Slope. i slope. | large stones, | slope 
I i i slope, i 
i i | small stones. i 
I I i ' 
I I U I 
Hughesville---------- ISevere: ISevere: ISevere: i Severe 
| slope, | slope, | large stones, | Slope 
| large stones. | large stones. | Slope, i 
I i | small stones. I 
f ' ' ' 
263*: | | ! 
Whitecow------------- ISevere: {Severe: iSevere: i Severe 
| slope. ! slope. | large stones, | slope 
i i i slope, ' 
i i I small stones.. i 
' ' ' t 
I l I I 


See footnote at end of table. 
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TABLE 6.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and 


i 

i Camp areas 
map symbol i 

i 

I 

I 


' 
t 
2638: i 
Hughesville---------- ISevere: 
slope, 
large stones. 


Severe: 
slope, 
large stones. 


' 
I 
' 
i 
' 
| 
Rock outcrop. [ 
| 
i 
I 
l 
Li 


4 
1 
I 
! 
t 
I 
I 
I 
i 
' 
I 
' 
I 
| 
l 
I 
' 
t 
i 
264%; 
Whitore------.---.--- i Severe: I Severe: 
| slope. I slope 
i ' 
| | 
Εἰγβάδβ--------------- ISevere ISevere 
| Slope. | Slope. 
t t 
' ! 
I I 
265% I i 
Widen---------.------ ISevere: ISevere 
| slope. | slope 
I f 
| | 
Hughesville---------- ISevere: i Severe: 
i slope, | slope, 
| large stones. | large stones. 
I I 
| | 
ζὈἰρκε---------------- iSevere: ISevere: 
| slope, | Slope, 
| peres slowly. | peres slowly. 
I I 
t l 
266----------~--------~ iModerate: iModerate: 
Windham | small stones. | Small stones. 
267 -----------+-+------- iSevere: iSevere: 
Windham | Small stones. | small stones. 
t I 
i ῃ 
268-----.---.---.------- ISevere ISevere: 
Windham | slope, | slope, 
| small stones. | small stones. 
ῃ I 
l I 
ϱδ9------------------- IModerate: IModerate: 
Windham i Slope, | slope, 
| large stones. I large stones. 
1 1 
| | 
βΊΌ-------------------- iSlight--------------- iSlight------------ 
Winifred I I 
I I 
l l 
271%; H ! 
Winifred------------- (Severe: ISevere: 
| Slope. | slope. 
I I 
| | 
Castner-------------- iSevere: ISevere: 
| slope, I slope, 
i depth to rock. | depth to rock. 
' 45 
t I 
Norbert-------------- iSevere: ISevere: 
| slope, | Slope, 
| depth to rock. | depth to rock. 
I I 
1 l 
2T72*: ! ' 
Winifred------------- iSlight--------------- iSlight------------ 
I ' 
! ! 
Judith--------------- iSlight------------.-- iSlight--------.--- 


See footnote at end of table. 


Picnic areas 


Severe: 
large stones, 
slope, 
small stones. 


Severe: 
large stones, 
slope. 


Severe: 
large stones, 
slope. 


Severe: 
slope. 


Severe: 
large stones, 
slope, 
small stones. 


Severe: 
slope, 
peres slowly. 


evere: 
small stones. 
evere: 

small stones. 


τα U 


Severe: 
slope, 
small stones. 


Severe: 

large stones, 
slope, 

small stones. 


IModerate: 
slope. 


Severe: 
slope. 


! 

I 

I 

ῃ 

I 

l 

1 

l 

I 

I 

I 

i Severe: 
| depth to rock, 
t slope. 
H 

i 

i Severe: 
' 

I 

i 

1 

1 

' 

I 


slope, 
depth to rock. 


Playgrounds 


e 
slope, 
erodes easily. 


evere: 
small stones. 


Severe: 
slope, 
small stones. 


I 
I 
I 
I 
' 
! 
I 
I 
' 
I 
! 
I 
I 
i 
1 
' 
' 
I 
I 
l 
| 
[ 
t 
t 
1 
I 
' 
I 
' 
ῃ 
i 
I 
1 
1 
1 
' 
I 
I 
I 
I 
! 
(Moderate: 
| large stones. 
I 
H 
i 
t 
I 
I 
l 
H 
i 
I 
! 
1 
1 
' 
t 
' 
I 
! 
i 
i 
i 
' 
' 
1 
l 
' 
I 
' 
l 
t 
I 
' 
I 
' 
l 
' 
I 


Severe: 
erodes easily. 


Severe: 
slope, 
erodes easily. 


Severe: 
slope. 


Severe: 
slope, 
erodes easily. 


Severe: 
erodes easily. 


Slight. 


414 Soil survey 


TABLE 6.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Camp areas Pienic areas Playgrounds Paths and trails 


map symbol 


I 1 I 
I I I 
i i I 
i I i 
I l 1 
| ! | 
2138: i i i 
Winifred------------- (Moderate: i Moderate: {Severe Severe; 
| Slope. | slope. | Slope. I erodes easily. 
I I I J 
l I I l 
Judith--------------- i Moderate: i Moderate i Severe (Slight. 
| Slope. | slope. i slope i 
I ' I ῃ 
I I I 1 
274*; i I i i 
Winifred------------- i Moderate: 1i Moderate iSevere (Severe 
| slope. | slope | slope. | erodes easily. 
I ' 1 I 
I I ῃ t 
Linwell-------------- i Moderate: IModerate: iSevere iSevere 
| slope, I slope, | slope. | erodes easily. 
| percs slowly. | peres slowly. ' | 
i I t ' 
l I 1 I 
275%: i i ' I 
Winifred------------- ISevere ISevere ISevere: ISevere: 
| slope. | slope. | slope. | slope, 
i i i | erodes easily. 
' [i ' ' 
I t I I 
Windham-------------- ISevere: iSevere (Severe: ISevere 
| slope, I slope, | Slope, | slope, 
small stones. small stones. | small stones. ! small stones. 
l I t I 
Eltsac--------------- iSevere: I Severe: i Severe i Severe 
| slope. | slope. | slope | slope, 
I i I | erodes easily. 
4 | I t 
l l I | 
2ϱ]ὂ------------------- iSlight--------------- iSlight--------------- (Moderate: (Slight. 
Work i I | small stones. i 
! 1 I ' 
I I l I 
i ISlight--------------- iSlight--------------- IModerate: iSlight. 
Work H i | slope, i 
! i ! small stones. i 
! I 4 I 
I I l t 
278------------------- IModerate: IModerate IModerate: ISevere: 
Yamac | dusty. | dusty | slope, | erodes easily. 
j ! | small stones, I 
' ' | dusty. I 
i i i I 
2198: i i i i 
Yamac---------------- IModerate: IModerate: i Severe i Severe: 
| slope, | Slope, | Slope. | erodes easily. 
! dusty. | dusty. i I 
! I l t 
I I l i 
Delpoint------------- IModerate: Moderate: ISevere: iSevere 
! slope, i slope, | slope. | erodes easily. 
| dusty. | dusty. i 
' IH t I 
1 l 4 I 
Yawdim--------------- iSevere: ISevere: iSevere: iSlight. 
! depth to rock. | depth to rock. | slope, i 
i i | depth to rock. i 
1 1 ' ῃ 
t 1 1 l 
ὀ80-------------------- iModerate: IModerate: IModerate: (Slight. 
Yamac Variant I percs slowly. | peres slowly. | peres slowly. } 
1 , ' I 
l I I i 
2818: H 1 ! ' 
Yawdim--------------- iSevere: isevere: isevere: ISevere 
| slope, | slope, | slope, | slope 
| depth to rock. | depth to rock. ! depth to rock. I 
' t 1 ' 
I t I 1 
Abor-------2---------- ISevere: ISevere: iSevere: ISevere 
i Slope. | slope. | slope. | Slope, 
i I i | erodes easily. 
J ' I t 
I I I 1 
Rentsac-------------- ISevere iSevere: I Severe i Severe 
|! depth to rock, ! depth to rock, | slope, | slope 
| Slope. | Slope. | small stones. i 
I I 1 t 
I I 1 1 


See footnote at end of table. 


Fergus County, Montana 415 


TABLE 6.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and 


' 

i Camp areas Picnic areas 
map symbol I 

t 

I 

I 


Playgrounds 


I 
I 
2828; ! 


Yawdim--------------- ISevere: Severe Severe Severe 
' slope, slope. 
| depth to rock. epth to rock. d 
1 
I 
Delpoint------------- ISevere: Severe Severe: Severe 
: | Slope. slope. slope. slope, 
erodes easily. 


I 

a 

I 

' 

1 

t 

I 

i 

I 

i 

slope, i 
i 

I 

' 

' 

' 

I 

| 

i 

Rock outcrop. i 
' 


I 
' 
f 
I 
t 
I 
! 
1 
l 
e i 
slope, i 
d i 
' 
I 
ῃ 
I 
t 
| 
I 
1 
i 
i 


* See description of the map unit for composition and behavior characteristics of the map unit. 


416 


TABLE 7.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." 


Soil name and 
map symbol 


Absarokee 


6*: 
Absarokee** 


Amherst 


τε: | 
Absarokee *# 


Bitton 


See footnotes 


Shallow 
excavations 


Moderate: 
too clayey. 


iSevere: 
slope. 


i 
1 
t 
i 
' 
I 
| 
ISevere: 


cutbanks 
slope. 


cave, 


I 
I 
, 
' 
I 
I 
1 
I 
i 


iSevere: 
slope. 


Severe: 
| slope. 
i 
' 
I 
1 
I 


ISevere: 


| cutbanks cave, 
| Slope. 
1 
I 
! 
I 


IModerate: 

| too clayey, 
| Slope. 
! 
I 


iModerate: 
| Slope. 
I 
i 


iModerate: 
| too clayey. 
' 
I 
I 
I 
, 


I 

IModerate: 

i too clayey, 
| slope. 
I 
I 


ISevere: 
depth to rock. 


ISevere: 
slope. 


Severe: 


| slope. 
, 
I 


at end of table. 


Dwellings 
without 
basements 


Severe: 
shrink-swell. 


hrink-swell, 
lope. 


Severe: 
slope. 


Severe: . 
Shrink-swell, 
slope. 


Severe: 
hrink-swell, 


e 
8 
slope. 


slope. 


Severe: 
Shrink-swell. 


vere: 
hrink-swell. 


“ao 


Se : 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 


e 
depth to rock. 


vere: 
hrink-swell, 


í 
I 
I 
t 
I 
1 
I 
1 
IH 
l 
' 
I 
i 
i 
I 
I 
! 
l 
I 
l 
' 
I 
I 
I 
! 
| 
l 
' 
I 
' 
i 
i 
i 
l 
I 
| 
l 
' 
I 
' 
1 
! 
I 
| 
I 
i 
i 
I 
' 
l 
i 
i 
ῃ 
l 
' 
I 
I 
iSevere: 
i 
i 
i 
i 
t 
f 
i 
1 
i 
i 
i 
I 
i 
i 
i 
[ 
' 
l 
! 
I 
! 
i 
I 
I 
1 
1 
H 
I 
I 
I 
I 
I 
I 
i 
i 
1 
I 
i 
' 
l 
i 
1 
l 
' 
I 
! 
I 


5 


ao 


ano 


e 
d 
8 


Dwellings 
with 
basements 


vere: 
hrink-swell. 


lope, 


lope, 


lope, 


vere: 
epth to rock, 
hrink-swell. 


Severe: 


s 


s 


e 
d 


nua 


hrink-swell. 


vere: 
epth to rock. 


vere: 
lope, 
hrink-swell. 


' 
I 
' 
+ 
1 
I 
I 
I 
' 
I 
J 
l 
' 
l 
H 
t 
1 
1 
t 
V 
I 
1 
ῃ 
1 
{ 
I 
' 
I 
' 
I 
' 
I 
i 
1 
I 
H 
J 
' 
I 
I 
I 
I 
I 
í 
I 
1 
I 
1 
I 
' 
I 
I 
I 
1 
I 
' 
J 
1 
1 
' 
I 
1 
' 
í 
I 
t 
1 
' 
I 
' 
I 
1 
I 
' 
I 
t 
1 
I 
I 
1 
f 
I 
I 
f 
I 
f 
y 
1 
I 
1 
I 
' 
I 
1 
1 
' 
l 
i 
' 
I 
' 
i 
t 
t 
' 
' 
ῃ 
i 
[ 
i 
' 
I 
' 
1 
' 
I 


Small 
commercial 
buildings 


vere: 


Se 
shrink-swell. 


Moderate: 
slope. 


Severe: 
shrink-swell, 
slope. 
vere: 


Se 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 
vere: 


Se 
slope. 


Severe: 
shrink-swell, 
slope. 

Severe: 
hrink-swell, 


lope. 


aab 


Severe: 


hrìnk-swell. 


ao 


Severe: 
shrink-swell, 
slope. 
Severe: 
slope, 
depth to rock. 


Severe: 
shrink-swell, 
Slope. 
Severe: 

slope. 


I 
' 
l 
1 
I 
i 
I 
1 
I 
' 
i 
1 
I 
I 
I 
, 
l 
ῃ 
l 
' 
I 
I 
I 
' 
t 
1 
I 
H 
I 
t 
D 
I 
I 
' 
I 
' 
I 
3 
l 
' 
I 
' 
I 
' 
t 
I 
I 
' 
I 
' 
l 
I 
I 
' 
I 
I 
I 
' 
I 
I 
I 
H 
1 
' 
) 
1 
I 
1 
I 
1 
I 
1 
I 
I 
1 
1 
I 
' 
I 
I 
I 
' 
i 
' 
1 
' 
I 
1 
1 
' 
1 
' 
I 
i 
1 
' 
I 
I 
I 
i 
I 
' 
1 
1 
j 
1 
I 
' 
1 
1 
1 
ῃ 
i 
ῃ 
1 
1 
t 
' 
I 
t 
' 
' 
i 
! 
J 
' 
I 
I 
I 
I 
I 
f 
4 
t 
1 
i 
t 
1 
I 


s 


s 


s 


5 


5 


5 


S 


5 


e 
1 
s 
e 
1 
8 
8 
e 
1 
8 
8 
e 
1 
8 
e 
1 
s 
e 
1 
8 


e 
d 


e 
1 
8 
8 


Local roads 
and streets 


vere: 
ow strength, 
hrink-swell. 


rost action. 


ow strength, 
lope, 
hrink-swell. 


ow strength, 
lope, 
hrink-swell. 


lope, 


ow strength, 
hrink-swell. 


ow strength, 
hrink-swell. 


vere: 
ow strength, 
hrink-swell. 


ow Strength, 
hrink-swell. 


vere: 
epth to rock. 


vere: 
ow strength, 
lope, 

hrink-swell. 


Soil survey 


See text for definitions of 
Absence of an entry indicates that the soil was not rated] 


Lawns and 
landscaping 


derate: 
hin layer. 


eco 


Moderate: 
small stones, 
droughty. 


Severe: 
slope, 
too clayey. 


vere: 
lope. 


ao 


vere: 
lope, 
oo clayey. 


ct uU OD 


Severe: 
slope, 
too clayey. 


vere: 
mall stones, 
lope. 


man 


Moderate: 
slope, 
thin layer. 


evere: 

thin layer. 
Moderate: 
thin layer. 


derate: 
lope, 
hin layer. 


Fergus County, Montana 


Soil name and 
map symbol 


T*: 
Maginnis 


98; 
Absher 


12%, 13%: 
Adger 


17%: 
Amherst 


Absarokee 


See footnotes 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


1 

| Shallow 

| excavations 
I 
l 


Severe: 
depth to rock, 
slope. 


iModerate: 
too clayey. 


iModerate: 
too clayey. 


Moderate: 
too clayey. 


IModerate: 
slope. 


(Severe: 
slope. 


Severe: 
depth to rock, 
slope. 


IModerate: 
too clayey. 


IModerate: 
too clayey. 


IModerate: 
too clayey. 


iModerate: 
too clayey, 
slope. 


Severe: 
Slope. 


Severe: 
slope. 


iSevere: 
depth to rock. 


IModerate: 
too clayey. 


at end of table. 


Dwellings 
without 
basements 


Severe: 
shrink-swell, 
slope, 
depth to rock. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
depth to rock. 


Severe: 
shrink-swell. 


Dwellings 
with 
basements 


Severe: 
depth to rock, 
slope, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
slope, 
shrink-swell. 


Severe: 
slope, 
shrink-swell. 


Severe: 
depth to rock. 


Severe: 
shrink-swell. 


Small 
commercial 
buildings 


Severe: 
shrink-swell, 
slope, 
depth to rock. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
depth to rock. 


Severe: 
shrink-swell. 


Local roads 
and streets 


Severe: 
depth to rock, 
slope, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Moderate: 
slope, 
frost action. 


Severe: 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 

low strength, 
slope, 
shrink-swell. 


Severe: 
low strength, 
slope, 
shrink-swell. 


Severe: 
depth to rock. 


Severe: 
low strength, 
shrink-swell. 


417 


Lawns and 
landscaping 


Severe: 
droughty, 
slope. 


Moderate: 
excess salt, 
droughty. 


Moderate: 
excess salt, 
droughty. 


Severe: 
excess salt, 
too clayey. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
thin layer, 
Slope. 


Severe: 

excess salt, 
excess sodium, 
too clayey. 


Severe: 
excess salt, 
too clayey. 


Moderate: 
thin layer. 


Moderate: 
thin layer, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
thin layer. 


Moderate: 
thin layer. 


418 


—— T TT 


Soil name and 
map symbol 


188: 
Amherst 


Absarokee ** 


Winifred ** 


22%: 
Ashuelot Variant- 


23 
Bitton 


248; 
Bitton 


Winifred** 


Sinnigam 


See footnotes 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


depth to rock, 
slope. 


Severe: 
slope. 


i Moderate: 
slope. 


' 
l 
! 
I 
! 
iModerate: 


| too clayey, 
| slope. 
! 
' 
I 


ISevere: 
cemented pan, 
cutbanks cave. 


! 
' 
U 
I 
(Severe: 
slope. 


Severe: 
slope. 


ῃ 
' 
1 
ISevere: 
slope. 


Severe: 
depth to rock. 


at end of table. 


Dwellings 
without 
basements 


! 

' 

I 

I 

! 
ISevere: 

| slope, 

1 depth to rock. 
IH 

l 
ISevere: 

I shrink-swell, 
LI 
l 
I 
I 
! 
I 
1 


e 
s 
slope. 


shrink-swell. 


f 
I 
I 
I 
t 
! 
I 
l 
t 


1 Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


derate: 
hrink-swell, 


aud 


Moderate: 
cemented pan, 
large stones, 


hrink-swell, 
lope. 


τα τα 


Severe: 
slope, 
depth to rock. 


derate: 
arge stones. 


mo 


Severe: 


Dwellings 
with 
basements 


Severe: 
depth to rock, 
slope. 


Severe: 
slope, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
cemented pan. 


Severe: 
slope. 


Severe: 
Slope, 
shrink-swell. 


Severe: 
depth to rock, 
Slope. 


Moderate: 
large stones. 


Severe: 
depth to rock. 


I 
f 
t 
1 
I 
[i 
I 
I 
I 
I 
' 
t 
4 
1 
1 
l 
H 
1 
I 
I 
1 
I 
' 
1 
' 
I 
' 
I 
' 
I 
I 
I 
' 
t 
I 
I 
' 
i 
1 
I 
' 
I 
1 
1 
J 
I 
' 
I 
1 
I 
[i 
I 
' 
i 
' 
l 
i 
I 
' 
I 
I 
t 
t 
I 
[i 
I 
' 
i 
I 
I 
' 
I 
' 
1 
' 
I 
' 
l 
' 
I 
t 
I 
' 
t 
' 
I 
1 
1 
1 


Small 
commercial 
buildings 


Severe: 
slope, 
depth to rock. 


Severe: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 
shrink-swell, 
slope. 


Moderate: 
cemented pan, 
large stones. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
slope, 
depth to rock. 


Moderate: 
slope, 
large stones. 


Severe: 
depth to rock. 


' 
I 
H 
1 
! 
l 
1 
I 
1 
I 
I 
I 
' 
I 
' 
l 
1 
i 
1 
! 
i 
I 
I 
' 
l 
I 
I 
I 
' 
4 
1 
1 
1 
| 
' 
l 
' 
t 
I 
I 
' 
I 
t 
1 
1 
I 
' 
i 
i 
' 
U] 


Local roads 
and streets 


Severe: 
depth to rock, 
slope. 


Severe: 
low strength, 
slope, 
shrink-swell. 


Moderate: 
low strength, 
frost action. 


Moderate: 
low strength, 
frost action. 


Moderate: 
low strength, 
frost action. 


Moderate: 
low strength, 
slope, 
frost action. 


Severe: 
low strength, 
shrink-swell. 


Moderate: 
cemented pan, 
frost action, 
large stones. 


Moderate: 
frost action. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
low strength, 
slope, 
shrink-swell. 


Severe: 
depth to rock, 
slope. 


Severe: 
low strength. 


Severe: 
depth to rock. 


Soil survey 


Lawns and 
landscaping 


Severe: 
slope, 
thin layer. 


vere: 


Se 
Slope. 


derate: 
hin layer. 


στο 


derate: 
hin layer. 


to 


vere: 
hin layer. 


cto 


derate: 
lope, 
hin layer. 


cao 


Moderate: 
slope, 
thin layer. 


vere: 
hin layer. 


eto 


Moderate: 
small stones, 
droughty. 


Severe: 
thin layer, 
slope. 


derate: 
arge stones. 


Ho 


vere: 
hin layer. 


ct o 


Fergus County, Montana 


Soil name and 
map symbol 


27*: 
Brazon** 


28*: 


29 


Raynesford 


31 
Bridger Variant 


Burnette 


35*: 
Burnette 


Burnette Variant- 


36*: 
Burnette 


See footnotes 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


l 

1 

I 

| 

i 

i 

i 

| 

' 

I 
iSevere: i 
| slope, I 
| large stones. | 
! t 
4 I 
ISevere: } 
t 

I 

' 

l 

I 

I 

i 

' 

I 


depth to rock, 
slope. 


(Severe: 
large stones. 


IModerate: 
too clayey, 
slope. 


ISevere: 
| large stones, 
| slope. 
| 
D 
' 


ISevere: 
| slope. 

i 

I 

iModerate: 
too clayey. 


Moderate: 
too clayey. 


IModerate: 
large stones. 


ISevere: 
slope. 


iModerate: 
too clayey. 


iModerate: 
too clayey. 


IModerate: 
too clayey. 


I 

I 

1 

! 
iModerate: 
| too clayey. 
I 

I 

t 

I 

pi 

I 

t 


' 
I 
' 
i 
I 
I 
I 
' 
' 
i 
I 
I 
t 
I 
1 
I 
' 
I 
' 
I 
1 
I 
' 
i 
I 
' 
I 
| 
! 
I 
I 
' 
I 
I 
I 
! 
1 
A 
I 
I 
I 
[ 
i 
' 
I 
i 
' 
mI 
I 
I 
I 
I 
! 
i 
1 
I 
! 
1 
' 
I 
i 
' 
I 
' 
I 
I 
I 
I 
Y 
I 
I 
' 
1 
I 
I 
t 
I 
I 
l 
1 
I 
1 
1 
I 
! 
(Moderate: i 
| too clayey, i 
| Slope. i 
ῃ I 
I I 


at end of table. 


Dwellings 
without 
basements 


Severe: 
slope, 
1 


arge stones. 


Severe: 
slope, 


depth to rock. 


Severe: 
shrink-swell, 
large stones. 


Moderate: 
shrink-swell, 
8 


lope. 


Severe: 
shrink-swell, 
slope, 
large stones. 


s 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
large stones. 


Se : 
Shrink-swell, 
slope. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Se 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Se 
s 
1 


Se 
d 
8 


Se 
s 
1 


Mo 
8 
8 


ζω 


e 
s 
s 


Se 
s 


to 


e 
s 
Se 
s 


Se 
8 


Se 
8 


Dwellings 
with 
basements 


vere: 
lope, 

arge stones. 
vere: 


epth to rock, 
lope. 


vere: 
hrink-swell, 
arge stones. 


derate: 
lope, 
hrink-swell. 


lope, 


lope, 
hrink-swell. 


hrink-swell. 


vere: 


hrink-swell. 


vere: 
hrink-swell. 


hrink-swell. 


vere: 
hrink-swell. 


I 
J 
1 
ῃ 
t 
i 
I 
I 
I 
' 
I 
ῃ 
J 
a 
1 
I 
I 
i 
f 
1 
' 
' 
t 
' 
I 
ῃ 
' 
' 
I 
' 
I 
' 
I 
| 
J 
' 
I 
' 
' 
t 
I 
I 
I 
1 
1 
' 
I 
' 
I 
1 
I 
' 
I 
i 
i 
' 
ῃ 
! 
i 
1 
I 
' 
I 
' 
1 
i 
1 
l 


! 
J 


' 
I 
' 
I 
I 
l 
! 
y 
' 


Small 
commercial 
buildings 


Severe: 
slope, 
large stones. 


Severe: 
slope, 
depth to rock. 


Severe: 
shrink-swell, 
slope, 
large stones. 


Severe: 
slope. 


Severe: 
shrink-swell, 
slope, 
large stones. 
Se 
s 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell. 


arge stones. 
e : 
shrink-swell, 
8 


lope. 


hrink-swell. 


vere: 
hrink-swell. 


c 
e o 


vere: 
hrink-swell. 


o o 


vere: 
hrink-swell, 
lope. 


ano 


1 
' 
t 
4 
I 
' 
I 
I 
' 
I 
I 
l 
1 
i 
1 
' 
i 
t 
' 
I 
' 
1 
ῃ 
1 
' 
ῃ 
I 
I 
I 
I 
f 
I 
' 
l 
I 
1 
' 
l 
l 
I 
1 
I 
' 
I 
' 
l 
I 
1 
' 
I 
f 
I 
' 
I 
' 
' 
' 
I 
H 
i 
I 
I 
1 
i 
[ 
1 
t 
I 
I 
' 
i 
I 
' 
I 
1 
1 
I 
I 
1 
1 
n 
l 
1 
1 
[i 
I 
[i 
I 
ῃ 
' 
' 
I 
' 
I 
' 
I 
' 
t 
' 
t 
1 
1 
' 
ή 
ῃ 
I 
I 
I 
' 
I 
I 
I 
' 
I 
1 
I 
' 
I 
' 
I 
' 
t 
I 
i 
1 
Y 
' 
l 
' 
I 
ῃ 
i 
t 
I 
' 
t 
` 
I 
' 
I 
' 
I 
' 
I 
t 
I 
I 
1 


Local roads 
and streets 


Severe: 


5 


1 
8 


e 
da 
s 


ow strength, 
lope. 


vere: 
epth to rock, 
lope. 


Severe: 


5 


5 


5 


5 


S 


1 
8 
1 
e 
1 
e 
1 
8 
8 
e 
1 
8 
e 
1 


e 
1 


ow strength, 
hrink-swell, 
arge stones. 


vere: 
ον strength. 


vere: 
ow strength, 
lope, 

hrink-swell. 


vere: 
ow strength, 
lope. 


vere: 
OW strength. 


vere: 
ον strength. 


Moderate: 


S 


5 


ο 
f 


e 
1 
s 
s 


e 
1 
s 


rost action. 


vere: 
ow strength, 
lope, 

hrink-swe11. 


vere: 
ow strength, 
hrink-swell. 


Severe: 


5 


5 


5 


1 
8 


ε 
1 
5 
e 
1 
8 


e 
1 
s 


ow strength, 
hrink-swell. 


vere: 
ow strength, 
hrink-swell. 


ow strength, 
hrink-swell. 


vere: 
ow strength, 
hrink-swell. 


419 


Lawns and 
landscaping 


Severe: 
slope, 

large stones. 
Severe: 
large stones, 
Slope, 

thin layer. 
vere: 

arge stones. 


=o 


vere: 
arge stones. 


m 


vere: 
lope, 
arge stones. 


ru oO 


Severe: 
large stones, 
s 


lope. 


Slight. 


Moderate: 
small stones, 
1 


arge stones. 


Moderate: 
small stones. 


Slight. 


Moderate: 


ο 
thin layer. 


Moderate: 
slope. 


420 


Soil name and 
map symbol 


36%; 
Burnette 


Variant**------- H 


Rock outerop. 
39%: 
Cabston---------- 


Delplain--------- 
HOR: 


Cabston---------- 


Delplain--------- 


g3---------------- 
Castle** 


Uha; 
Castner---------- 


See footnotes 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


slope. 


ISevere: 


| slope. 
I 
, 
l 
t 


ISevere: 
slope. 


I 
I 
I 
I 
' 
I 
I 
I 
' 
I 
i 
I 
1 
1 
1 


(Severe: 
| slope. 
! 
I 


ISevere: 
depth to rock, 


1 
I 
! slope. 
i 
A 
1 
' 


ISevere: 
i slope. 
' 
l 
ISevere: 
depth to rock, 
slope. 


Severe: 

| cutbanks cave, 
| slope. 
1 

I 


IModerate: 
| too clayey. 
I 
' 
I 


Moderate: 
| too clayey, 
| slope. 
I 
I 
' 


ISevere: 
depth to rock. 


at end of table. 


Dwellings 
without 
basements 


shrink-swell. 


I 
I 
1 
1 
' 
τ 
' 


i Moderate: 
shrink-swell. 


e : 
shrink-swell, 
slope. 


slope, 


slope, 


vere: 
hrink-swell. 


uo 


evere: 
shrink-swell, 
8 


Dwellings 
with 
basements 


vere: 
hrink-swell. 


a 
ao 


Moderate: 
shrink-swell. 


derate: 
hrink-swell. 


= 
ao 


vere: 
epth to rock, 
hrink-swell. 


“au co 


lope, 


e 
depth to rock, 
5 
shrink-swell. 


e : 
depth to rock, 
slope. 


e 
depth to rock, 
slope. 


e 
slope, 
s 


Severe: 
depth to rock. 


I 
' 
! 
1 
1 
I 
1 
1 
l 
' 
I 
[i 
I 
1 
J 


' 
I 
' 
l 
t 
I 
' 
I 
' 
i 
ῃ 
I 
' 
I 
' 
1 
' 
I 
' 
1 
I 
' 
' 
l 
ῃ 
t 
[i 
1 
I 
U 
' 
I 
' 
4 
i 
' 
1 
' 
I 
1 
I 
I 
I 
' 
I 
' 
I 
I 
I 
1 
H 
1 
l 
' 
' 
t 
I 
1 
l 
' 
1 
' 
I 
' 
I 
, 
1 
' 
I 
' 
l 
H 
5 
1 
I 
' 
I 
1 
1 
' 
l 
t 
I 
' 
i 
' 
1 
' 
I 
I 
I 
1 
I 
I 
I 
' 
l 
I 
4 
I 
1 
i 
' 
1 
1 
I 
t 
' 
I 
' 
1 
' 
I 
' 
I 
' 
I 
1 
4 
I 
I 
' 
I 
I 
l 
ή 
I 
' 
I 


Small 
commercial 
buildings 


Severe: 
shrink-swell, 
8 


lope. 


Moderate: 
shrink-swell, 
slope. 
Moderate: 
shrink-swell, 
slope. 


Severe: 
shrink-swell. 


Severe: 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 

Severe: 

slope, 

depth to rock. 


Severe: 
8 


hrink-swe11. 


Severe: 
shrink-swell, 
slope. 
Severe: 
shrink-swell, 
slope. 


Severe: 
slope, 
depth to rock. 


i 
1 
I 
' 
1 
1 
! 
t 
I 
4 
I 
I 
I 
[ 
1 
i 


' 
I 
| 
I 
' 
I 
1 
I 
' 
t 
' 
' 
I 
I 
1 
' 
l 
I 
I 
ῃ 
t 
' 
! 
I 
I 
i 
V 
1 
4 
! 
I 
' 
I 
i 
I 
I 
i 
i 
1 
$ 
1 
' 
' 
I 
' 
V 
H 
l 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
' 
I 
t 
1 
' 
t 
I 
1 
H 
i 
' 
I 
1 
l 
! 
I 
ῃ 
I 
1 
1 
1 
I 
' 
I 
t 
1 
I 
1 
' 
l 
' 
i 
' 
I 
I 
I 
1 
1 
l 
l 
, 
I 
4 
V 
1 
I 
' 
I 
' 
t 
! 
I 
' 
i 
I 
t 
' 
I 
1 
I 
I 
I 
1 
I 
' 
1 
' 
F 
1 
I 
1 
1 


5 


e 
1 
s 


Local roads 
and streets 


vere: 
ow strength, 
hrink-swell. 


Moderate: 


M 


5 


s 


s 


s 


5 


5 


s 


s 


5 


s 


ο 
1 
f 


e 
5 
e 
1 
s 
8 


e 
s 


e 
q 
s 


e 
1 
8 
e 
1 
s 


e 
1 
8 
8 


e 
d 


ow strength, 
rost action. 


ow strength, 
rost action. 


ow strength, 
hrink-swell. 


vere: 
lope. 


vere: 
ον strength, 
lope, 
hrink-swell. 


epth to rock 


epth to rock 
lope. 


ow strength, 
hrink-swell. 


vere: 
ow strength, 
hrink-swell. 


vere: 
ow strength, 
lope, 
hrink-swell. 


vere: 


epth to rock. 


Soil survey 


Lawns and 
landscaping 


derate: 
lope, 
hin layer. 


tu ο 


derate: 
hin layer. 


eto 


vere: 
hin layer. 


cto 


e 
slope, 
t 


e 
slope, 
t 


vere: 
mall stones, 


amo 


vere: 
oo clayey. 


cro 


vere: 
lope, 
oo clayey. 


tno 


vere: 
hin layer. 


cro 


Fergus County, Montana 


Soil name and 
map symbol 


uus: 
Castner 


Crago Variant 


51*, 528; 
Creed 


Gerdrum--------- 


53*, 541: 


Daglum---------- 


55, 
Danvers 


5T*: 
Danvers 


585: 


See footnotes 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


ISevere: 


depth to rock. 


- Severe: 


depth to rock. 
iSevere: 


depth to rock. 
(Severe: 


depth to rock. 


Severe: 
| depth to rock, 
i slope. 

I 

I 

(Severe: 


cutbanks cave. 


ISevere: 
i cutbanks 
| slope. 
t 
I 
' 


iModerate: 
too clayey. 


iModerate: 
too clayey. 


IModerate: 
too clayey. 


IModerate: 
too clayey. 


IModerate: 
too clayey. 


iModerate: 
too clayey. 


iModerate: 
too clayey. 


IModerate: 
too clayey. 


at end of table. 


Dwellings 
without 
basements 


rock. 


rock. 


rock. 


rock. 


rock, 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 


shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Dwellings 
with 
basements 


rock. 


rock. 


rock. 


rock. 


depth to 
slope. 


rock, 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Small 
commercial 
buildings 


rock. 


rock. 


rock. 


rock, 


depth to 
slope. 


rock, 


Severe: 
slope. 


Severe: 
slope. 


Severe: 


shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
Shrink-swell. 


Local roads 
and streets 


to rock. 


to rock. 


to rock. 


rock. 


rock, 


Moderate: 
slope, 
frost action. 


Severe: 
slope. 


Se 

low strength, 
shrink-swell. 
Severe: 
low strength, 
shrink-swell. 


Severe: 

low strength, 
shrink-swell. 
Severe: 
low strength, 
shrink-swell. 


vere: 
ow strength, 
hrink-swell. 


area 


Se 
low strength, 
shrink-swell. 
Severe: 

low strength, 
shrink-swell. 


Severe: 
low strength, 
5 


hrink-swell. 


421 


Lawns and 
landscaping 


Severe: 
thin layer. 


Severe: 
thin layer. 


Severe: 
thin layer. 


Severe: 
thin layer. 


Severe: 
thin layer, 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
large stones, 
droughty. 


Moderate: 
droughty. 


Moderate: 
droughty. 


Severe: 
excess sodium. 


Severe: 

excess salt, 
excess sodium, 
too clayey. 


Slight. 


422 


ῃ = —r— TT 
Soil name and 


map symbol 


58%: 


Tamaneen------- 


61*: 


Terrad**------- 


62*: 


Delpoint------- 


Rock outerop. 


65*: 


Dilts**-------- 


See footnotes 


l 

i Shallow 

| excavations 
| 
l 


(Moderate: 
too clayey. 


(Moderate: 
too clayey, 
slope. 


IModerate: 
too clayey, 
slope. 


IModerate: 
slope. 


IModerate: 
too clayey, 
slope. 


iSevere: 
slope. 


ISevere: 
slope. 
ISevere: 


slope. 


ISevere: 
slope. 


(Severe: 
slope. 


IModerate: 
slope. 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


at end of table. 


Dwellings 
without 
basements 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell. 


5 


5 


Dwellings 
with 
basements 


light--------- 


depth to rock, 
shrink-swell. 


ο 

depth to rock, 
slope, 
shrink-swell. 
vere: 
hrink-swell. 


u 


vere: 
epth to rock, 
hrink-swell. 


noe 


e : 
depth to rock, 
shrink-swell. 


evere: 
shrink-swell 
evere 

depth to rock, 
slope, 


shrink-swell. 


e 
slope, 
shrink-swell. 


lope, 


e 
slope, 
shrink-swell. 


lope, 
hrink-swell. 


vere: 
epth to rock, 
hrink-swell. 


nao 


Small 
commercial 
buildings 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


' 
|] 
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l 
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' 
I 
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I 
I 
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t 
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|] 
' 
I 
' 
I 
| 
i 
1 
i 
' 
i 
i 
U 


M 


S 


S 


5 


M 


s 


s 


s 


5 


Local roads 
and streets 


oderate: 
frost action. 


evere: 
low strength. 


evere: 
low strength. 


evere: 
low strength, 
shrink-swell. 


oderate: 
low strength, 
frost action. 


e 
low strength, 
shrink-swell. 


evere: 
low strength, 
shrink-swell. 


evere: 
low strength, 
shrink-swell. 


lope, 


lope, 


lope, 
lope, 


lope, 


evere: 
low strength, 
shrink-swell. 


I 
' 
I 
' 
i 
I 
I 
I 
' 
i 
1 
I 
' 
I 
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[i 
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i 
' 
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t 
1 
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t 
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1 
I 
I 
l 
' 
I 
' 
l 
' 
I 
' 
I 
' 
II 
I 
I 
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I 
' 
V 
[ 
I 
I 
I 
' 
I 
t 
4 
[i 
I 
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t 
1 
I 
' 
I 
I 
I 
I 
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1 
' 
I 
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I 
' 
' 
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I 
1 
l 
1 
1 
t 
i 
1 
I 


Mo 


M 


M 


s 


Mo 


S 


S 


S 


S 


5 


5 


s 


5 


5 


Soil survey 


Lawns and 
landscaping 


derate: 
droughty. 


oderate: 
thin layer. 


oderate: 
slope, 
thin layer. 


evere: 
too clayey. 


derate: 
thin layer. 


evere: 
thin layer. 


e 
thin layer, 
too clayey. 


evere: 
too clayey. 


evere: 
slope, 
thin layer, 
too clayey. 


e 
slope, 
too clayey. 


e 
8 
thin layer, 
too clayey. 


e 
slope, 
too clayey. 


e 
slope, 

thin layer, 
too clayey. 


e 
thin layer, 
too clayey. 
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 
i I i i 1 | 
Soil name and | Shallow H Dwellings- H Dwellings H Small i Local roads | Lawns and 
map symbol I excavations | without i with i commercial t and streets | landscaping 
i i basements i basements i buildings i i 
| ! 
66*: I ' i I I 
Welter ##--------- IModerate: ISevere: iSevere: ISevere: ISevere: IModerate: 
| too clayey, I shrink-swell. | shrink-swell. | shrink-swell, | low strength, | slope, 
| slope. i | | slope. 1 shrink-swell. i thin layer. 
I LI 1 4 I 
l i 1 1 I I 
Julin*#---------. IModerate: i Severe: ISevere: ISevere: ISevere: (Severe: 
| too clayey, | Shrink-swell. | shrink-swell. | shrink-swell, | low strength, | too clayey. 
| Slope. i I | Slope. | Shrink-swell. | 
4 ' ' 1 ' I 
1 t i 1 I I 
615: I i i I ' ' 
Doney------------ iSevere: ISevere: ISevere: ISevere: I Severe: i Severe: 
i slope. i slope. | slope. | slope. i slope. i slope. 
' ' ' 4 ' 
4 I i E I I 
Wayden**--—---—-—- ISevere: ISevere: ISevere: ISevere: ISevere: iSevere: 
| Slope. i shrink-swell, | depth to rock, ! shrink-swell, | low strength, | slope, 
I | Slope. i Slope, | slope. | Slope, i thin layer. 
i i I shrink-swell. | | shrink-swell. | 
1 I ' 1 t l 
I I I I Π 1 
683: ! ! i | ! | 
Doney------------ (Moderate: |i Moderate: i Moderate: (Severe: IModerate: (Moderate: 
| Slope. | slope, ì slope, | slope. | low strength, i slope, 
i I Shrink-swell. | shrink-swell. | | slope, | thin layer. 
I i i I i frost action. | 
' 1 I I 1 1 
U | I I I t 
Windham---------- i Moderate: |i Moderate: i Moderate: iSevere: iModerate: ISevere: 
I large stones, | slope, | slope, | slope. i slope, | droughty. 
| slope. | large stones. | large stones. | | frost action, | 
i i I I | large stones. | 
i ! I I i I 
69%: | I ! I i i 
Doney------------ ISevere: (Severe: ISevere: (Severe: ISevere: ISevere: 
ì slope. | slope. i slope. | slope. | Slope. | slope. 
1 ' 1 1 ' | 
I I I I I l 
Windham---------- ISevere: ISevere: iSevere: ISevere: ISevere: iSevere: 
| slope. | Slope. | slope. | Slope. | slope. i droughty, 
! ' ! I ! | slope. 
i i I I | i 
το: I i I i i i 
Doney------------ ISevere: ISevere ISevere: (Severe: ISevere: iSevere: 
| Slope. | Slope. | slope. | Slope. | slope. i slope. 
! 1 I I I 
l l l I I I 
Winifred**-----.- ISevere: iSevere: ISevere: ISevere: ISevere: ISevere: 
| Slope. | Shrink-swell, | slope, | Shrink-swell, | low strength, | slope. 
i | slope. | shrink-swell. | slope. | slope, I 
| i I I | shrink-swell. | 
1 4 ' ' ' ' 
I i I I I 1 
Wayden*#. . iSevere: ISevere: ISevere: iSevere: Severe: ISevere: 
| slope. i Shrink-swell, | depth to rock, shrink-swell, | low strength, | slope, 
i | Slope. | slope, | slope. | slope, | thin layer. 
i i | shrink-swell. | | shrink-swell. | 
t i i ' i I 
T1*: I ! i i I I 
Doughty---------- ISlight--------- ISlight--------- ISlight--------- ISlight--------- IModerate: iModerate: 
| I I i | frost action. | large stones. 
' ' LI I ' | 
I t t I I l 
Ashuelot Variant-|Severe: iModerate: ISevere: iModerate: iModerate: ISevere: 
I cemented pan, | cemented pan, | cemented pan. | cemented pan, | cemented pan, | thin layer. 
| eutbanks cave.{ large stones. | | large stones. i frost action, | 
i I i i | large stones. | 
i i i I i I 
T2*: I I I I I I 
Doughty---------- iSlight--------- ISlight--------- iSlight--------- iSlight--------- IModerate: IModerate: 
I i i i i frost action. | large stones. 
I | ' | ' l 
I l l l I I 
Judith----------- iSlight--------- iSlight--------- iSlight--------- iSlight--------- IModerate: IModerate: 
i i i i | frost action. | droughty. 
I I 1 ' ! 1 
I l I l I I 
73%: i I I I I I 
Doughty---------- |Slight--------- iSlight--------- iSlight--------- (Moderate: IModerate: iModerate: 
I slope. | frost action. | large stones. 
' 
I l 


See footnotes 


1 
i 
1 
I 


at end of table. 
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73%: 


Soil name and 


map symbol 


Judith----------- 


THe: 


Doughty---------- 


T5*: 


78-- 


Eltsac** 


T9*: 


Eltsac**--------- 


Lawther---------- 


80*: 


Eltsac**--—------ 


' 
I 
1 
ΙΙ 
t 
' 
1 
I 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Slight--------- 


depth to rock, 
large stones. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 


ο 
too clayey. 


slope. 


large stones, 
slope. 


cutbanks cave. 


1 
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t 
1 
' 
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I 
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' 
1 
' 
I 
1 
! 


Dwellings 
without 
basements 


Slight--------- 


Moderate: 
shrink-swell. 


Severe: 
large stones. 


s : 
hrink-swell. 


Severe: 


e 
shrink-swell. 
hrink-swell. 


Severe: 
shrink-swell, 
s 


lope. 


Severe: 


e 
shrink-swell, 
8 


slope, 
large stones. 


e 
flooding. 


Severe: 


! cutbanks cave. flooding. 
' 
I 


See footnotes at end of table. 


i 

i Dwellings 
i with 

i basements 
l 

i 

I 

1 

I 


iModerate: 
shrink-swell. 


Severe: 


large stones. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 


e 
shrink-swell. 


Severe: 
slope, 
8 


hrink-swell. 


Severe: 
lope, 
hrink-swell. 


Severe: 
slope, 
large stones. 


Severe: 
Slope. 


Severe: 


e 
flooding. 


Severe: 


e 
flooding. 
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' 
I 
' 
I 
, 
V 
t 
l 


depth to rock, 


e 
depth to rock, 
s 
s 


Small 
commercial 
buildings 


Moderate: 
slope. 


ISlight--------- 


iModerate: 
shrink-swell. 


Severe: 
slope, 
large stones. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 


e 
shrink-swell. 


Severe: 
shrink-swell, 
8 


lope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
slope, 
large stones. 


Severe: 


e 
slope. 


Severe: 


e 
flooding. 


Severe: 
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Moderate: 
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4 
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Moderate: 


Moderate: 


Severe: 


Severe: 


Local roads 
and streets 


derate: 
rost action. 


moO 


frost action. 


frost action. 


frost action. 


oderate: 
frost action, 
shrink-swell. 


evere: 
large stones. 


evere: 
low strength, 
shrink-swell. 


evere: 
low strength, 
shrink-swell. 


evere: 
low strength, 
shrink-swell. 


evere: 
low strength, 
slope, 

shrink-swell. 


evere: 
low strength, 
slope, 
shrink-swell. 


slope, 
large stones. 


slope. 


evere: 
frost action. 


evere: 
frost action. 


Soil survey 


Lawns and 
landscaping 


derate: 
roughty. 


oo 


derate: 
arge stones. 


=o 


Moderate: 

small stones, 
large stones, 
d 


roughty. 


derate: 
arge stones. 


HO 


vere: 
roughty. 


ao 


vere: 
oo clayey. 


ro 


vere: 
oo clayey. 


ct 


vere: 
oo clayey. 


ro 


vere: 
lope, 
oo clayey. 


rae 


e 
slope, 

thin layer, 
too clayey. 


Severe: 

small stones, 
large stones, 
droughty. 
Severe: 

small stones, 
droughty, 
slope. 


Slight. 


Slight. 
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


I I 1 I 1 I 
Soil name and | Shallow i Dwellings i Dwellings i Small i Local roads | Lawns and 
map symbol | excavations | without i with | commercial | and streets | landscaping 
I I basements | basements ! buildings | i 
— n nF.As<II —— ee 2 —-— 
| | | | | | 
83*: i | i i i i 
Nesda------------ ISevere: iSevere: iSevere: iSevere: iModerate: i Moderate: 
| eutbanks cave.| flooding. | flooding. | flooding. | flooding. | droughty. 
' I 1 ' U I 
ῃ l I l U i 
δβῆ---------------- severe: ISevere: ISevere: ISevere: ISevere: ISevere: 
Ernem i depth to rock.) depth to rock.! depth to rock.! depth to rock.} depth to rock.! thin layer. 
' ' ' ' ' I 
1 I I 1 I l 
85---------------- iSevere: ISevere: iSevere: ISevere: iSevere: iSevere: 
Ernem i depth to rock,i depth to rock,i depth to rock,} depth to rock,! depth to rock,} large stones, 
| large stones. | large stones. | large stones. | large stones. | low strength. | thin layer. 
' I ' ' t ' 
i 1 V I I I 
86*: i I ' I I ' 
Ernem------------ ISevere: ISevere: ISevere: iSevere: {Severe i Severe: 
| depth to rock. I depth to rock.| depth to rock.! slope, i depth to rock.) thin layer. 
i I I | depth to rock.! ! 
1 1 ' ῃ ' I 
1 1 I l I I 
Delplain--------- ISevere: iSevere: |Severe: ISevere: ISevere (Severe: 
I depth to rock.; depth to rock.! depth to rock.! slope, | depth to rock.| small stones, 
H | H i depth to rock.! i thin layer. 
I ' ' I ' 1 
I 1 I I i t 
Tannat*t*t---—-----—- IModerate: IModerate: IModerate: i Severe: ISevere: IModerate: 
| too clayey, | shrink-swell, | depth to rock,| slope. | low strength. | slope, 
| Slope. ì slope. | slope, i i ! thin layer. 
i I | shrink-swell. | I i 
i i i i i | 
87, 88------------ IModerate: ISevere: iModerate: ISevere: ISevere: (Slight. 
Etnridge | too clayey. I shrink-swell. | shrink-swell. | shrink-swell. | low strength, | 
i ' I I | shrink-swell. | 
i | i i i i 
89%: i i i I ' i 
Ethridge--------- iModerate: iSevere: |i Moderate: ISevere: ISevere: ISlight. 
i too clayey. | Shrink-swell. | shrink-swell. | shrink-swell. | low strength, | 
i i I i I Shrink-swell. | 
! 1 ' ' ῃ ῃ 
I I t I I l 
Cabston---------- i Moderate: iModerate: IModerate: Moderate: IModerate: IModerate: 
| too clayey. | Shrink-swell. | shrink-swell. | shrink-swell, | shrink-swell. | droughty. 
| i I | Slope. I i 
I I i ' I i 
90---------------- | Slight--------- (Moderate: IModerate: IModerate: iModerate: iSlight. 
Evanston I |! shrink-swell. | shrink-swell. | shrink-swell. | low strength, ! 
i I i I | frost action. | 
I i I I I ' 
gi---------------- ISlight--------- iModerate: iModerate: iModerate: (Moderate: ISlight. 
Evanston { i Shrink-swell. | shrink-swell. | shrink-swell, | low strength, | 
! [ I ì slope. i frost action. | 
' f I I 
l l I 1 i I 
9g2---------------- iSlight--------- i Moderate: IModerate: (Moderate: iModerate: (Slight. 
Fairfield i I shrink-swell. | shrink-swell. | shrink-swell. | frost action, | 
i I I i I shrink-swell. | 
4 I I | ' I 
I I I l I l 
935, 9458; I I ' i I i 
Fairfield-------- iSlight--------- Moderate: i Moderate: iModerate: IModerate: iSlight. 
i |! Shrink-swell. | shrink-swell. | shrink-swell. i frost action, ! 
i I i i | shrink-swell. | 
i | i i I i 
Danvers---------- IModerate: iSevere: ISevere: ISevere: iSevere: iSlight. 
| too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | low strength, | 
i i I I | shrink-swell. | 
i i I I i i 
95*: i i l i i ! 
Fairfield-------- iSlight--------- i Moderate: IModerate: iModerate: (Moderate: (Slight. 
i I Shrink-swell. | shrink-swell. | shrink-swell. | frost action, | 
I I I i | shrink-swell. | 
I I I ' i i 
Judell----------- ISlight--------- iSlight--------- ISlight--------- iSlight--------- iModerate: iSlight. 
I 
I 
' 
l 


| frost action. 
I 
l 


See footnotes at end of table. 
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Soil name and 


map symbol 


968: 


Fairfield------ 


100, 
Fergus 


Rock outerop. 


103%: 


Flasher-------- 


Floweree 


105*. 
Fluvaquentic 
Haplaquolls 


Frazer 


107, 
Gerber 


Gerber 


See footnotes 


101-------- 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


i 
Shallow I Dwellings 
excavations | without 

i basements 

I 

' 

' 
Slight--------- i Moderate 

| shrink-swell. 

' 

! 
Slight--------- ISlight--------- 

t 

| 
Slight--------- i Moderate: 

i shrink-swell. 

' 

| 
Slight--------- i Moderate: 


Moderate: 
slope. 


Moderate: 
too clayey. 


Severe: 
depth to rock, 
large stones, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
slope. 


Severe: 
cutbanks cave, 
slope. 


Slight--------- 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


at end of table. 


shrink-swell. 


o 
shrink-swell, 
slope. 


vere: 
hrink-swell. 


uo 


slope, 
large stones. 


slope. 


Moderate: 
shrink-swell. 


vere: 
flooding, 
shrink-swell. 


vere: 
hrink-swell. 


n 
uo 


Dwellings 
with 
basements 


derate: 
hrink-swell. 


= 
wo 


lope, 


Severe: 
depth to rock, 
s 


lope. 


Moderate: 
shrink-swell. 


Severe: 
flooding, 
8 


hrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


' 
' 
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l 
! 
ΙΙ 
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I 
1 
1 
' 
I 
' 
I 
1 
I 
1 
I 
' 
I 
1 
I 
[i 
I 


Small 
commercial 
buildings 


Moderate: 
shrink-swell, 
8 


lope. 


Moderate: 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-sweli, 
slope. 


Severe: 
slope. 


Severe: 
shrink-swell. 


Severe: 
slope, 
large stones. 


Severe: 
depth to rock, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
shrink-swell, 
8 


lope. 


Severe: 
flooding, 
8 


hrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 
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M 


M 


S 


S 


S 


S 


S 


5 


5 


s 


Local roads 
and streets 


° 
frost action, 
Shrink-swell. 


o 
frost action. 


ο 
frost action, 
shrink-swell. 


oderate: 
frost action, 
shrink-swell. 


oderate: 
slope, 

frost action, 
shrink-swell. 


evere: 
low strength, 
shrink-swell. 


evere: 
slope, 
large stones. 


evere: 
depth to rock, 
8 


e 
low Strength. 


evere: 
low strength, 
shrink-swell. 


evere: 
low strengtn, 
shrink-swell. 


evere: 
low strength, 
shrink-swell. 


Soil survey 


Lawns and 
landscaping 


Slight. 


Slight. 


Slight. 


Slight. 


Moderate: 
slope. 


Slight, 


Severe: 
large stones, 
slope. 


Severe: 
small stones, 
droughty. 


Severe: 
slope, 
thin layer. 


Severe: 
slope. 


Slight. 


Slight. 


Slight. 


Severe: 
too clayey. 


Fergus County, Montana 


Soil name and 
map symbol 


110%: 
Gerber----------- 


Winifred--------- 


Gerdrum 


112*, 113*: 
Gerdrum---------- 


116, 117---------- 
Havre 


Castner---------- 


121*: 


Castner---------- 


See footnotes 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


i D 
i Shallow ! 
| excavations | 
' ! 
4 1 


iModerate: 
i too clayey. 
' 

! 

iModerate: 

| too clayey. 
' 

| 

IModerate: 
too clayey. 


1 
1 
' 
I 
I 
I 
' 
4 
1 


| 
, 
! 
[i 
1 
I 
I 
' 
I 
I 
I 
1 
I 
t 
I 
I 
I 
I 
I 
I 
I 
1 
I 
l 
l 
1 
| 
(Moderate: | 
too clayey. | 
I 

I 

1 

D 

1 

I 

[i 

I 

' 

I 

I 

| 

1 

1 

I 

I 

| 

1 

' 

|] 

' 

I 

1 

I 

1 

I 

I 

I 

I 

I 


IModerate: 


| too clayey. 
I 
' 
I 


IModerate: 
large stones, 


' 
I 
| Slope. 
I 
I 
! 


| Moderate: 
too clayey. 


IModerate: 
| flooding. 


l 

IModerate: 

1 too clayey, 
flooding. 


depth to rock. 


' 
I 
' 
I 
I 
I 
| 
| depth to rock. 
I 
I 
t 
I 
I 
l 
IH 


iSevere: 
depth to rock. 


depth to rock. 


depth to rock. 


I 
1 
i 
4 
1 
I 
I 
' 
I 
I 
I 
! 
l 
| 
l 
H 
i 
I 
I 
' 
1 
1 
I 
' 
[ 
I 
I 
' 
1 
! 
4 
1 
ISevere: ! 
| 
l 
[i 
I 
I 
I 
1 
ῃ 
i 
I 
i 
i 
1 
I 
' 
I 
1 
I 
' 
1 
i 
i 
i 
I 
' 
I 
' 
i 
' 
I 


at end of table. 


Dwellings 
without 
basements 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
slope, 
large stones. 


Severe: 
flooding, 
shrink-swell. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
flooding, 
shrink-swell. 


Moderate: 
shrink-swell, 
depth to rock. 


Moderate: 
shrink-swell, 
depth to rock. 


Severe: 
depth to rock. 


Moderate: 
shrink-swell, 
slope, 
depth to rock. 


Severe: 
depth to rock. 


Dwellings 


wi 


th 


basements 


Severe: 


shrink-swell. 


Severe: 


shrink-swell. 


Severe: 


shrink-swell. 


Severe: 


shrink-swell. 


Severe: 


shrink-swell. 


Moderate: 


slope, 


large stones. 


Severe: 


flooding, 


shrink-swell. 


Severe: 


flooding. 


Severe: 


flooding. 


Severe: 


flooding, 


shrink-swell. 


Severe: 
depth 


to 


to 


to 


to 


rock. 


rock. 


rock. 


rock, 


rock, 


Small 
commercial 
buildings 


vere: 
hrink-swell. 


ζω 
oo 


vere: 
nrink-swell. 


c 
uo 


Severe: 
s 


Se 
flooding, 
shrink-swell. 
Severe: 
flooding. 


vere: 
looding. 


- 0o 


e 
flooding, 
shrink-swell. 


ο 
8 
slope, 
d 


Moderate: 
shrink-swell, 
slope, 
depth to rock. 


e 
depth to rock. 


slope, 


Local roads 
and streets 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
-shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Moderate: 
Slope, 
frost action, 
large stones. 


Severe: 
low strength, 
shrink-swell. 


Moderate: 
flooding. 


Severe: 
flooding. 


Severe: 

low strength, 
flooding, 
shrink-swell. 


Moderate: 
depth to rock, 
low strength. 


Moderate: 
depth to rock, 
low strength. 


Severe: 
depth to rock. 


Moderate: 

depth to rock, 
low strength, 
slope. 


Severe: 
depth to rock. 


427 


Lawns and 
landscaping 


Slight. 


Moderate: 
thin layer. 


Moderate: 
droughty. 


Moderate: 
droughty. 


Severe: 
too clayey. 


Severe: 
large stones. 


Slight. 


Slight. 


Severe: 
flooding. 


Moderate: 
flooding. 


Moderate: 
thin layer. 


Moderate: 
thin layer. 


Severe: 
thin layer. 


Moderate: 
thin layer. 


Severe: 
thin layer. 


428 


Ho 


124 
Hu 


125 


Ju 


128 
Ju 


Ju 


130 
Ju 


Ta 


131 
Ju 


Soil name and 
map symbol 


osan 


*: 
ghesville 


*: 


dith 


*, 129*: 
dith 


dell 


*: 
dith 


maneen 


*: 


dith 


See footnotes 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Severe: 
depth to rock. 


iSevere: 
depth to rock. 


iModerate: 
too clayey. 


(Severe: 
| depth to rock, 
| large stones, 
| Slope. 
I 
l 
i 


iSevere: 
depth to rock, 
slope. 


ISevere: 
depth 
large 


to rock, 
stones. 


Severe: 


large stones. 


iModerate: 
large stones, 
slope. 


IModerate: 
large stones. 


at end of table. 


Dwellings 
without 
basements 


Moderate: 
shrink-swell, 
depth to rock. 


vere: 
epth to rock. 


oo 


Se 
8 


slope, 
large stones. 


Severe: 
slope. 


Severe: 
large stones. 


Severe: 
shrink-swell, 
large stones. 


Moderate: 
slope, 
large stones. 


Slight 


Slight 


Moderate: 
large stones. 


ῃ 
1 
1 
i 
] 
1 


Dwellings 
with 
basements 


vere: 
epth to rock. 


ae 


vere: 
epth to rock. 


ae 


Se 
8 


vere: 
epth to rock, 
lope, 

arge stones. 


6 0. m 


lope. 


vere: 
epth to rock, 
arge stones. 


rane 


Severe: 
shrink-swell, 
large stones. 


Moderate: 
Slope, 
large stones. 


Slight 


Moderate: 
large stones. 


Small 
commercial 
buildings 


derate: 
hrink-swell, 
lope, 

epth to rock. 


Severe: 
slope, 
large stones. 


vere: 
lope. 


e 
uo 


Severe: 
slope, 
large stones. 


Severe: 
shrink-swell, 
slope, 
large stones. 


Severe: 
8 


ISlight 


Soil survey 


1 
Local roads | Lawns and 
and streets {| landscaping 
' 
u 
MR ———— 
Moderate: Moderate 
depth to rock, small stones, 
low strength. large stones, 
thin layer. 
Severe: Severe: 
depth to rock. thin layer. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
slope, 
large stones. 


Severe: 
slope. 


Severe: 
large stones. 


Severe: 
low strength, 
shrink-swell. 


Moderate: 
slope, 
frost action, 
large stones. 


Moderate: 
frost action. 


Moderate: 
frost action. 


Moderate: 
frost action. 


Moderate: 
frost action. 


Moderate: 
frost action. 


Moderate: 
frost action. 


Moderate: 
frost action. 


Moderate: 
frost action, 
large stones. 


Slight. 


Moderate: 
small stones, 
large stones, 
thin layer. 


vere: 


Se 
slope. 


Moderate: 
small stones, 
large stones, 
thin layer. 
Moderate: 
slope, 

large stones. 


Moderate: 
small stones, 
large stones, 
droughty. 


Moderate: 
droughty. 


Moderate: 
small stones, 
large stones, 
droughty. 


Moderate: 
droughty. 


Slight. 


Moderate: 


o 
droughty. 
Moderate: 
droughty. 
Moderate: 
droughty. 
Moderate: 
droughty. 
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


1 i l l I 
Soil name and | Shallow | Dwellings | Dwellings I Small | Local roads | Lawns and 
map symbol I excavations | without i with i commercial i and streets ; landscaping 
{ i basements i basements i buildings i i 
l 1 t t l ' 
i I I i i i 
1398: I I I i ' I 
Judith----------- iSlight--------- iSlight--------- iSlight--------- iSlight--------- IModerate: iModerate: 
! | I I | frost action. i small stones, 
i i | i i i large stones, 
I i i I ' | droughty. 
i ' I i i i 
Windham---------- i Moderate: i Moderate: i Moderate: iModerate: iModerate: ISevere: 
| large stones. | large stones. | large stones. | large stones. ! frost action, | droughty. 
i | i | í large stones. | 
| ' ! I I ! 
133*: I i i i t i 
Judith----------- iSlight--------- |Slight--------- iSlight--------- iModerate: iModerate: iModerate 
i i i | Slope. i frost action. i small stones, 
I i i i i I large stones, 
i ! ! i i ! droughty. 
I t I + i t 
Windham---------- (Moderate: i Moderate: |) Moderate: { Moderate: |) Moderate: ISevere: 
! large stones. | large stones. | large stones. | slope, i frost action, | droughty. 
I i l | large stones. | large stones. | 
1 I ' ' i I 
1 I I I i I 
134%: I i I I i i 
Judith----------- IModerate: IModerate: IModerate: isevere: iModerate: i Moderate 
|! slope. | slope. | slope. | Slope. | Slope, | small stones, 
I I i i | frost action. | large stones, 
i i i I I | droughty. 
' ' t ' t t 
t ! I ' t ' 
Windham---------- iModerate: iModerate: iModerate: ISevere: IModerate: ISevere: 
| large stones, | slope, ì slope, | slope. | slope, | droughty. 
| slope. | large stones. | large stones. | 1 frost action, | 
i I H | | large stones. | 
I I I I I i 
1358: i ! i I I I 
Julin**---------- iModerate: ISevere: i Severe: i Severe: i Severe: l Severe: 
i too clayey, | Shrink-swell. | shrink-swell. | shrink-swell, | low strength, | too clayey. 
| Slope. i I | slope. | shrink-swell. | 
' ' ' 1 ' ' 
t 1 I l t I 
Dilts**-----.---- (Moderate: ISevere: ISevere: ISevere: ISevere: iSevere: 
| Slope. | Shrink-swell. | depth to rock,; shrink-swell, | low strength, | thin layer, 
i i i Shrink-swell. | slope. | Shrink-swell. | too clayey. 
I ' ' ! i ' 
I | t I 1 i 
136--------------- iModerate: iSevere: iSevere: ISevere: ISevere: IModerate: 
Kildor ** i too clayey, | Shrink-swell. | shrink-swell. | shrink-swell, | low strength, | slope, 
| slope. i I | Slope. | shrink-swell. | thin layer. 
I t ' ῃ ! ' 
I I I l 1 I 
137%; I i i i I i 
Kildor**-.------- (Severe: (Severe: ISevere: (Severe: ISevere: ISevere: 
| slope. I shrink-swell, | slope, | shrink-swell, | low strength, | slope. 
I | slope. | Shrink-swell. | slope. i Slope, i 
| i i ἰ | Shrink-swell. | 
I I ' IH ' t 
l I i l 1 t 
Sheege----------- ISevere: ISevere: (Severe: iSevere: i Severe: | Severe: 
i depth to rock,| depth to rock,| depth to rock,! depth to rock,! depth to rock,! slope, 
| slope. | Slope. i slope. | Slope. | Slope. | thin layer, 
' i i ! i | droughty. 
i i i I I I 
138%: i i i i i i 
Kildor**---.----- iSevere: iSevere: iSevere: ISevere: ISevere: iSevere 
| Slope. | Shrink-swell, | slope, | shrink-swell, | low strength, í slope. 
i | slope. | Shrink-swell. | slope. | slope, I 
i I ὶ i î shrink-swell. | 
I t I 1 I I 
I I ' I l I 
Skaggs----------- ISevere: ISevere: iSevere: iSevere: iSevere: iSevere 
| depth to rock, slope. | depth to rock,| slope. | slope. | slope. 
| slope. ! | slope. i i 
i i t i i ! 
Hanson----------- ISevere: iSevere: iSevere: ISevere: iSevere: (Severe: 
i slope. | slope. | Slope. | Slope. | Slope. 
1 I ' I H 
i i) I | 1 


| Slope. 
' 
I 


See footnotes at end of table. 
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—— —vA P. r Y — r TT 


K1 


140 
Ko 


Ko 


144 
Ko 


Fr 


145 


Soil name and 
map symbol 


ayent 


, 141 
bar 


rchea 


*: 
rchea 


azer 


, 146 


Lawther 


Cheadle 


149 
Li 


151 
Li 


153 


Li 


Wi 


154 


155 
Li 


, 150 
nnet 


» 152 
nwell 


*: 
nwell 


nifred 


ttle Horn 


See footnotes 
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Severe: 
wetness. 


Moderate: 
too clayey. 


Moderate: 
too clayey, 
slope. 


Severe: 
cutbanks cave. 


Severe: 
cutbanks cave. 


Moderate: 
too clayey, 
flooding. 


Moderate: 
too clayey. 


Severe: 
large 
slope. 


stones, 


Severe: 
large 
slope. 


stones, 


Severe: 
depth 
slope. 


to rock, 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


at end of table. 


Dwellings 
without 
basements 


Severe: 
flooding, 
shrink-swell. 
Se : 
shrink-swell. 


Severe: 


e 
shrink-swell. 


Severe: 


e 
flooding. 


Severe: 


e 
flooding. 
S 
looding, 

hrink-swell. 


Se : 
Shrink-swell. 


slope, 
large stones. 


Severe: 
slope, 
large stones. 


S 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 


e 
shrink-swell. 
Moderate: 

shrink-swell, 


depth to rock. 


Moderate: 
shrink-swell, 
slope, 


depth to rock. 
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epth to rock, 


Uu 


5 


U 


ζω 
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cn 
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5 


8 


5 


5 


5 


5 


5 


Dwellings 
with 
basements 


evere: 
flooding, 
wetness, 
shrink-swell. 
e 
8 


evere: 
shrink-swell. 
vere: 


e 
flooding. 


evere: 
flooding. 
e 
flooding, 

shrink-swell. 
e 
shrink-swell. 


e 
slope, 
large stones. 
evere: 
slope, 
large stones. 


evere: 
depth to rock, 
Slope. 
evere: 
shrink-swell. 


e 
s 
e 
shrink-swell. 
e 
s 


evere: 
depth to rock. 


vere; 


e 
depth to rock. 


Small 
commercial 
buildings 


Severe: 
flooding, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
Slope. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
flooding, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
slope, 
large stones. 


Severe: 
slope, 
large stones. 


Severe: 
depth to rock, 
slope. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope, 
depth to rock. 


Severe: 
slope. 


Local roads 
and streets 


Severe: 
low strength, 
frost action, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Moderate: 
flooding, 
frost action. 


Severe: 
flooding. 


Severe: 

low strength, 
flooding, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
slope, 
large stones. 


Severe: 
slope, 
large stones. 


Severe: 
depth to rock, 
slope. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength. 


Severe: 
low strength. 
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Soil survey 


Lawns and 
landscaping 


Slight. 


Slight. 


Moderate: 


s 


lope. 


Slight. 


M 


M 


s 


s 


s 


5 


ο 
f 


ο 
f 


e 
t 


e 
s 
e 
s 


e 
t 
8 


derate: 
looding. 


derate: 
looding. 


vere: 
oo clayey. 


vere: 
lope. 


vere: 
lope. 


vere: 
hin layer, 
lope. 


Slight. 


Slight. 


Slight. 


M 


M 


ο 
t 


ο 
1 
t 


derate: 
hin layer. 


derate: 
arge stones, 
hin layer. 


lope, 
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


l I l l I 
Soil name and | Shallow I Dwellings ' Dwellings I Small i Local roads | Lawns and 
map symbol | excavations | without I with | commercial i and streets | landscaping 
i i basements i basements i buildings | I 
| | | | | | | 
156%: I ' i i i i 
Little Horn------ ISevere: iModerate: (Severe: ISevere (Severe: iModerate: 
| depth to rock.| shrink-swell, | depth to rock.! slope. | low strength. | large stones, 
i | Slope, ! i i i slope, 
i i depth to rock.} i i i thin layer. 
1 t ῃ i ' 1 
i I l t 1 l 
Skaggs----------- iSevere: iModerate: i Severe: i Severe IModerate: IModerate: 
i depth to rock. ( shrink-swell, | depth to rock.! slope. | depth to rock, large stones, 
I | Slope, | | i slope, I slope. 
I | depth to rock.} i | frost action. | 
t I t t I ῃ 
1 I I I l I 
1918: i i I i I i 
Loken------------ i Moderate: iModerate: iModerate: IModerate: ISevere: ISlight. 
| too clayey. i Shrink-swell. | shrink-swell. | shrink-swell, | low strength. | 
I i i | slope. i i 
i I I I I i 
Brazon----------- iSevere: ISevere: ISevere: | Severe: I Severe: IModerate: 
i large stones. | shrink-swell, | shrink-swell, | shrink-swell, | low strength, | large stones, 
I i large stones. | large stones. | large stones. | shrink-swell, | droughty. 
i I i i | large stones. | 
I t I I I 1 
l I ' t I l 
158-------.------- {Slight--------- ISlight--------- iSlight--------- ISlight--------- iModerate: IModerate: 
Lolo i | | | i frost action. I! large stones, 
I I ' i i | droughty. 
i i i i i i 
159--------------- ISevere: iSevere: (Severe: ISevere ISevere: ISlight. 
Marcott i wetness, i flooding. i flooding, | flooding. | low strength, | 
| i | wetness. ! | frost action. | 
' ' ' ' I ' 
I 1 t i l | 
160, 161---------- IModerate: (Severe: iSevere: (Severe: iSevere: iSevere: 
Marias | too clayey. | Shrink-swell. | shrink-swell. | shrink-swell. | low strength, | too clayey. 
i i i i | shrink-swell. | 
I I I ῃ i ' 
I I I I 1 l 
162--------------- iSlight--------- i Moderate: |i Moderate: i Moderate: i Moderate: i Moderate: 
Marmarth I I Shrink-swell. | shrink-swell. | shrink-swell, | low strength, | thin layer. 
| i i | slope. | frost action. | 
I I ' t Y 1 
I l I I l I 
163%: ! i I i i i 
Marmarth--------- iSlight--------- i Moderate: i Moderate: (Moderate: iModerate: (Moderate: 
i | shrink-swell. | shrink-swell. | shrink-swell, | low strength, | thin layer. 
i i i i slope. t frost action. | 
t 1 I 1 1 ' 
i I I I 1 I 
Cabbart---------- (Severe: IModerate: iModerate: iModerate: IModerate: ISevere: 
| slope. | shrink-swell. | shrink-swell. | shrink-swell, | low strength, | thin layer. 
i I I i slope. | shrink-swell. | 
I 4 ' , ' I 
I I l 1 I I 
1649--------------- ISlight--------- iModerate: Moderate: iModerate: IModerate: iSlight. 
Martinsdale I | shrink-swell. | shrink-swell. | shrink-swell. | frost action, | 
I i I i i shrink-swell. | 
| | | i i | 
1658: ì I i i I 
Martinsdale------ ISlight--------- IModerate: Moderate: IModerate: IModerate: ISlight. 
i i Shrink-swell. | shrink-swell. | shrink-swell, | frost action, | 
I I I t Slope. I Shrink-swell. | 
1 I ' ' I I 
I l I I I ! 
Judith----------- iSlight--------- iSlight--------- iSlight--------- i Moderate: i Moderate: i Moderate: 
i H I ! slope. I frost action. ! droughty. 
i I i t i i 
166, 167---------- iModerate: (Severe: ISevere: iSevere: ‘Severe: iSevere: 
Marvan i too clayey. | Shrink-swell. | shrink-swell. | shrink-swell. | low strength, | too clayey. 
! | \ | | shrink-swell. | 
i I i I i I 
168--------------- (Severe: ISevere: (Severe: i Severe i Severe i Severe: 
Mocmont t Slope. | Slope. | Slope | Slope. | Slope. i small stones, 
i i i i i | droughty, 
| ! ! i ' | slope. 
i i i I i i 


See footnotes at end of table. 
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 


I 
Soil name and | 
| excavations 
' 
Ú 


map symbol 


lope. 


I 
1 
| 
' 
l 
| 
1694: | 
Moemont---------- iSevere: iSevere 
| slope. | Slope. 
' ' 
| | 
I I 
Lipke------------ (Severe ISevere: 
i slope |s 
i | slope. 
| i 
i I 
170%: ! i 
Moemont---------- i Moderate: i Moderate: 
| large stones, | slope, 
| Slope. | large stones. 
1 ' 
| | 
Oraid------------ ISevere iSevere: 
| depth to rock,| large stones. 
| eutbanks cave, 
! large stones. | 
I I 
1118: ! | 
Moemont---------- ISevere: ISevere 
| Slope. | slope 
i i 
I t 
I l 
i I 
Oraid------------ ISevere: ISevere: 
| depth to rock,! slope, 
| eutbanks cave, 
| large stones. | 
1 1 
172*: | | 
Moecmont---------- (Severe: ISevere: 
| slope. | slope. 
' 1 
| | 
Oraid------------ i Severe i Severe 
| depth to rock,i slope, 
! cutbanks cave,i large stones. 
! large stones. | 
1 ' 
173%: ! | 
Moemont---------- ISevere: ISevere 
| slope. | Slope. 
' i 
I i 
Roy-------------- ISevere (Severe 
| large stones, | Slope, 
! slope. i 
1 , 
174%; ! | 
Neldore**-------- IModerate: iSevere: 
| slope. ls 
I i 
i i 
Thebo ## ----~----- IModerate: i Severe: 
! too clayey, is 
I slope. H 
' I 
175*: | 
Neldore**-------- ISevere: iSevere: 
slope. I 
' 
1 
' 
I 
t 
I 


See footnotes at end of table. 


Dwellings 
without 
basements 


hrink-swell, 


large stones. 


large stones. 
hrink-swell. 


hrink-swell. 


e : 
shrink-swell, 
8 


' 
t 
I 
I 
1 
4 
! 
i 
' 
V 
' 
I 
' 
I 
1 
3 
1 
I 
' 
I 
I 
4 
' 
I 
' 
I 
' 
I 
1 
I 
I 
I 
' 
I 
' 
I 
, 
I 
H 
I 
' 
I 
' 
1 
' 
4 
' 
I 
t 
V 
1 
I 
' 
|] 
1 
I 
1 
I 
1 
I 
' 
I 
1 
I 
' 
t 
f 
| 
' 
I 
I 
1 
t 
D 
I 
l 
[i 
I 
' 
i 
I 
I 
' 
I 
' 
I 
' 
1 
I 
I 
' 
I 
' 
I 
t 
1 
I 
' 
I 
' 
1 
i 
' 
I 
[i 
1 
1 
I 
1 
I 
1 
I 
t 
) 
[i 
I 
' 
I 
I 
I 
' 
l 
' 
1 
' 
I 
' 
U 


Dwellings 
with 
basements 


Severe: 


s 


s 


e 
s 
s 


lope. 


vere: 
lope, 
hrink-swell. 


Moderate: 


s 


s 
1 


e 
d 
1 


lope, 
arge stones. 


vere: 
epth to rock, 
arge stones. 


Severe: 


s 


8 


s 


s 


s 


s 


e 
d 
s 
1 


s 
1 


e 
d 
s 


e 
s 


e 
d 
s 
s 


lope. 


vere: 
epth to rock, 
lope, 
arge stones. 


lope, 


lope, 
arge stones. 


vere: 
epth to rock, 
hrink-swell. 


vere: 
hrink-swell. 


vere: 
epth to rock, 
lope, 
hrink-swell. 


Small 
commercial 
buildings 


1 
I 
' 
I 
i 
I 
' 
i 
I 
I 
t 
t 


Severe: 
s 


Se 
shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 
slope, 
large stones. 


Severe: 
slope. 


Severe: 
slope, 
large stones. 


lope. 


Severe: 
slope, 
large stones. 


s 


Se 
slope, 
large stones. 


Severe: 
shrink-swell, 
Slope. 
Severe: 
shrink-swell, 
8 


lope. 


Severe: 
shrink-swell, 
8 


lope. 


l 
i 
i 
' 
1 
1 
I 
1 
I 
I 
I 
i 
I 
t 
' 
I 
+ 
I 
I 
I 
i 
I 
i 
I 
| 
l 
! 
| 
l 
' 
' 
i 
' 
' 
i 
t 
4 
' 
i 
d 
I 
1 
I 
i 
1 
I 
i 
I 
I 
I 
i 
i Severe: 
|s 
i 
I 
i 
i 
t 
1 
I 
' 
I 
' 
I 
i 
i 
i 
i 
' 
l 
i 
' 
I 
ῃ 
I 
, 
I 
1 
l 
' 
I 
IH 
l 
' 
, 
I 
I 
I 
' 
I 
I 
I 
i 
I 
t 
i 
t 
1 
i 
1 
| 
l 


I 
| Local roads 
| and streets 
i 
| 
I 
I 
I 
I 
H 
I 


Severe: 
slope. 


Severe: 
low strength, 
slope, 
shrink-swell. 


Moderate: 
slope, 
frost 
large 


action, 
stones. 


Severe: 


large stones. 


Severe: 
slope. 


Severe: 
slope, 
large stones. 


slope. 


Severe: 
slope, 
large stones. 


Severe: 
slope. 


Severe: 
slope, 
large stones, 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
slope, 


' 
i 
I 
Π 
I 
i 
! 
i 
1 
I 
1 
I 
i 
' 
I 
i 
' 
I 
' 
I 
I 
I 
' 
4 
' 
l 
' 
I 
i 
' 
! 
I 
I 
I 
i 
i 
i 
' 
1 
i 
I 
| 
f 
l 
4 
t 
i 
I 
I 
I 
' 
1 
i Severe: 
i 
i 
+ 
I 
i 
i 
' 
1 
i 
I 
I 
I 
I 
i 
I 
' 
1 
I 
I 
1 
I 
I 
I 
1 
i 
' 
I 
' 
1 
' 
I 
I 
I 
i 
1 
I 
' 
I 
' 
I 
i 
I 
I 
I 
, 
I 
| shrink-swell. 
1 
I 


a Ou cb 


m= 


uau 


ureo 


Se 
d 
s 


e 
1 
s 


cto 


Soil survey 


Lawns and 
landscaping 


vere: 
mall stones, 
roughty, 


arge stones. 


vere: 

mall stones, 
roughty, 
lope. 


vere: 
arge stones, 
lope. 


vere: 
roughty, 
lope. 


vere: 
arge stones, 
lope. 


hin layer, 
oo clayey. 


vere: 
oo clayey. 


lope, 
hin layer, 
oo clayey. 


Fergus County, Montana 433 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


ῃ ῃ 
I l ι I l I 
Soil name and | Shallow i Dwellings i Dwellings j Small i Local roads | Lawns and 
map symbol i excavations | without i with | commercial | and streets | landscaping 
i l basements i basements | buildings i i 
! ! ! | 
1158: | i i I I I 
Thebot$*f---------- iSevere: ISevere: ISevere: ISevere: ISevere: ISevere: 
| slope. I shrink-swell, | slope, I shrink-swell, | low strength, | slope, 
1 | slope. | Shrink-swell. | slope. | Slope, | too clayey. 
i i i t | Shrink-swell. | 
I I I i ' I 
176%: i i I i i i 
Neldore**-—---—---- ISevere: ISevere: ISevere: ISevere: ISevere: | Severe: 
i slope. I shrink-swell, | depth to rock,! shrink-swell, | low strength, | slope, 
i i slope. | Slope, | Slope. | Slope, | thin layer, 
i I | shrink-swell. | I shrink-swell. i too clayey. 
I A I i I ' 
t ! 1 I I I 
Rock outerop. i I i I i ] 
i I ' i i i 
177*: ì ' i I I i 
Nesda Variant----ISevere: ISevere: ISevere: ISevere: ISevere: ISevere: 
I eutbanks cave.| flooding. | flooding. | flooding. | flooding. | small stones, 
i I i i i i droughty. 
i i i i i i 
Nesda Variant----|Severe: I Severe: i Severe: i Severe: i Severe: i Severe: 
| cutbanks cave.! flooding. | flooding. | flooding. i flooding. | droughty. 
' A ' ! i ῃ 
I l 1 I I 1 
178%: i i i I i ἰ 
Nesda------------ ISevere: ISevere: (Severe: ISevere: ISevere: IModerate: 
i cutbanks cave.| flooding. I flooding. i flooding. | flooding. | droughty, 
i H ἰ i i i flooding. 
i i I i i i 
Sudworth--------- (Severe: iSevere: severe: ISevere: iSevere: iModerate: 
i eutbanks cave.| flooding. 1 flooding. | flooding. | flooding. | flooding. 
t I 1 I η 1 
t I l I I 1 
1198: i i i I I i 
Norbert ##---~-~~-~ i Severe: | Severe: (Severe: iSevere: iSevere iSevere: 
| Slope. I Shrink-swell, | depth to rock,} shrink-swell, | low strength, | slope, 
i | slope. i slope, | slope. i slope, i thin layer, 
i t | shrink-swell. | | shrink-swell. | too clayey. 
1 ' 1 I ! | 
I I I 1 1 ' 
Eltsac**--------- ISevere: ISevere: iSevere iSevere: ISevere ISevere: 
| slope. | shrink-swell, | slope, | Shrink-swell, | low strength, | slope, 
i | slope. | shrink-swell. | slope. | Slope, | too clayey. 
I i I ὶ i shrink-swell. | 
I i I ! ' I 
180, 181---------- IModerate: | Severe: i Severe: i Severe: ISevere: iSevere: 
Pekay | too clayey. | Shrink-swell. | shrink-swell. | shrink-swell. | low strength, | too clayey. 
i i I I I shrink-swell. | 
i i I i I i 
182--------------- iModerate: ISevere: 1Severe: severe: (Severe: ISevere: 
Pendroy | too clayey. | Shrink-swell. | shrink-swell. | shrink-swell. | low strength, | too clayey. 
i I i I t shrink-swell. | 
i i i i I I 
1838. I I I i i l 
Pits I I I I I I 
} ' I I i i 
184%; I I I i ' i 
Raynesford------- iSlight--------- iSlight--------- | Slight--------- iSlight--------- |) Moderate: iSlight. 
ἰ | I I | frost action. | 
1 I 1 ' ' I 
t I l 1 I I . 
Hanson----------- iModerate: IModerate IModerate IModerate: Moderate: IModerate: 
i large stones. | large stones. | large stones. | large stones. | frost action, | small stones, 
I i ' I | large stones. | droughty. 
t I I | ' 1 
I I I t I a 
185%: i | I i i I 
Raynesford------- Moderate: i Moderate | Moderate: iSevere: iModerate: iModerate: 
! slope. i slope. | Slope. i slope. i frost action, | slope. 
i I i i i slope. i 
i i ' I I i 
Hanson----------- iModerate: iModerate: IModerate: (Severe: IModerate: IModerate: 
i large stones, | slope, i slope, | slope. i slope, | small stones, 
|! Slope. | large stones. | large stones. | | frost action, | droughty. 
i i { i ì large stones. | 
' ' 1 1 I I 
1 ! I I 1 I 


See footnotes at end of table, 


494 


Soil name and 


map symbol 


190*. 
Rock outcrop 


191*: 
Rock outcrop. 


Rubble land. 


192, 
Roy 


Sav 


199- 


193---------- 


age 


Shambo 


201* 


Shambo----------- 


202* 


Shallow 
excavations 


Moderate: 


o 
too clayey. 


| too clayey. 
' 
I 
i 
l 
' 


tModerate: 
too clayey. 


IModerate: 

| too clayey. 
' 

IH 

i Moderate: 
too clayey. 


!Slight-------- 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


1 
i 
i 
' 
i 
1 
$ 
I 


s 


M 


5 


M 


Dwellings 
without 
basements 


vere: 
hrink-swell. 


uo 


vere: 
hrink-swell. 


o 


vere: 
hrink-swell. 


o 


vere: 
arge stones. 


ED 


vere: 
arge stones. 


r0 


slope, 
large stones. 


evere: 
shrink-swell, 
slope. 


oderate: 
shrink-swell. 
evere: 

8 


hrink-swell. 


derate: 
hrink-swell. 


uo 


oderate: 
shrink-swell. 


= (Moderate: 


See footnotes at end of table. 


shrink-swell. 


derate: 
hrink-swell, 
lope. 


“aud 


Dwellings 
with 
basements 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell. 


evere: 
large stones. 


Severe: 
large stones. 


Severe: 
Slope, 
large stones. 
Severe: 
slope, 
shrink-swell. 


vere: 
hrink-swell. 


c 
ao 


derate: 
hrink-swell. 


ao 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Small 
commercial 
buildings 


Moderate: 
shrink-swell, 
8 


lope. 


ta 


evere: 

shrink-swell. 

Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 


e 
large stones. 


Severe: 


e 
large stones. 


Severe: 
slope, 
large stones. 
Severe: 
Shrink-swell, 
slope. 


Moderate: 
shrink-swell. 


Severe: 


e 
shrink-swell. 


hrink-swell. 


ο 
shrink-swell, 
slope. 


ῃ 
I 
I 
[ 
I 
I 
' 
l 
J 
I 
I 
' 
' 
l 
I 
[ 
1 
f 
' 
I 
' 
' 
' 
I 
I 
1 
I 
4 
1 
1 
1 
I 
1 
1 
I 
I 
I 
I 
' 


iModerate: 
slope. 


Local roads 


I 
i 
| and streets 
I 
I 
! 
' 
' 


Severe: 
low strength. 


Severe: 
low strength, 
shrink-swell. 


Severe: 

| low strength, 
| shrink-swell. 
, 

l 

) 

l 


Severe: 
low strength, 
shrink-swell. 


Severe: 
large stones. 


Severe: 
large stones. 


Severe: 
slope, 
large stones. 


Severe: 
low strength, 
slope, 
shrink-swell. 


evere: 
low strength. 


Severe: 
low strength, 
shrink-swell. 


Moderate: 
low strength, 
frost action. 


Moderate: 
low strength, 
frost action. 


Moderate: 
low strength, 
frost action. 


Moderate: 
frost action. 


Moderate: 
low strength, 
slope, 


' 
I 
' 
i 
1 
I 
i 
' 
t 
1 
, 
I 
t 
i 
1 
I 
| 
I 
I 
I 
i 
I 
i 
I 
f 
I 
I 
I 
i 
' 
l 
1 
i 
i 
l 
' 
t 
I 
' 
I 
I 
I 
1 
t 
I 
IS 
I 
1 
' 
I 
I 
I 
i 
' 
l 
i 
l 
' 
t 
I 
i 
ΙΙ 
i 
i 
' 
I 
t 
I 
i 
I 
' 
l 
I 
I 
i 
I 
i 
i 
t 
l 
1 
I 
' 
j 
' 
| frost action. 
' 
' 


Soil survey 


Lawns and 
landscaping 


derate: 
hin layer. 


cto 


derate: 
hin layer. 


cto 


vere: 
oo clayey. 


cto 


Moderate: 
small stones, 
stones. 


stones. 


co 
o 
c 
oa 
= 
ct 
< 
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Ro 
204 


Soil name and 
map Symbol 


ek outcrop. 


Sudworth 


See footnotes 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Moderate: 
Slope. 


I 

1 

t 

! 
iSevere: 
I depth to rock, 
| slope. 

I 

| 

i 

I 

l 

, 


vere: 
epth to 


co 


rock. 


rock. 


rock, 


rock, 


rock. 


rock. 


cutbanks cave. 


iSevere: 


i cutbanks cave. 


cave. 


cave. 


Severe: 
cutbanks cave. 
ISevere: 

cutbanks cave. 


at end of table. 


Dwellings 
without 
basements 


Moderate: 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 


Moderate: 
shrink-swell, 
slope, 
depth to rock. 


Moderate: 
shrink-swell. 


Severe: 
slope. 


Severe: 
depth to rock, 
slope. 


shrink-swell, 
slope, 
depth to rock. 


Severe: 
depth to rock, 


Severe: 
flooding. 


' 
I 
t 
I 
I 
A 
1 
I 
1 
i 
t 
i 
I 
I 
a 
I 
i 
I 
i 
| 
t 
i 
i 
iModerate: 
| 
I 
U 
t 
I 
i 
' 
I 
' 
1 
' 
I 
I 
ì 
' 
I 
| 
, 
t 
i 
I 
I 
' 
l 


Severe: 


Severe: 


e 
flooding. 
vere: 

looding. 


Fh oO 


Dwellings 
with 
basements 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock. 


vere: 
epth to rock. 


Q 


derate: 
hrink-swell. 


= 
oo 


Severe: 
depth to 
slope. 
Severe: 
depth to 


slope. 


vere: 
epth to 


ano 


vere: 
epth to 


ao 


vere: 
looding. 


yO 


Severe: 


e 
flooding. 
Severe: 
flooding. 
Severe: 


e 
flooding. 


Small 
commercial 
buildings 


Severe: 
depth to rock, 
slope. 


vere: 
epth to rock, 
lope. 


uam 


vere: 
lope. 


ζα 
oo 


Moderate: 
shrink-swell. 


Severe: 
depth to rock, 
slope. 


Severe: 

depth to rock, 
slope. 
Severe: 


e 
flooding. 


Severe: 


e 
flooding. 


Severe: 


e 
flooding. 
Severe: 

flooding. 
Severe: 


e 
flooding. 


l 

i Local roads 
| and streets 
1 
1 


Moderate: 
slope, 

frost action. 
Severe: 

depth to rock, 
slope. 


Severe: 
depth to rock. 


Moderate: 

depth to rock, 
slope, 

frost action. 


Moderate: 
frost action, 
shrink-swell. 


Severe: 
slope. 


vere: 
epth to rock, 


e 
d 
slope. 


Moderate: 

depth to rock, 
slope, 

frost action. 
Severe: 
depth to rock. 
Moderate: 
flooding, 
frost action. 
Moderate: 
frost action. 
Moderate: 
flooding, 
frost action. 


Severe: 


e 
flooding. 
Severe: 
flooding. 
Moderate: 
flooding, 


I 
i 
i 
i 
' 
t 
H 
i 
I 
I 
' 
I 
' 
I 
! 
i 
i 
' 
I 
' 
I 
' 
1 
' 
I 
' 
I 
I 
I 
! 
I 
1 
I 
I 
' 
t 
I 
I 
' 
i 
4 
i 
i 
| 
4 
IH 
l 
' 
I 
| 
i 
i 
i 
I 
I 
t 
1 
15 
! 
t 
i 
i 
| 
l 
' 
I 
' 
I 
1 
I 
i 
' 
I 
t 
' 
ῃ 
l 
i 
i 
' 
I 
I 
I 
' 
l 
i 
i 
i 
' 
I 
i 
I 
` 
I 
1 
I 
i 
' 
I 
I 
i 
I 
! 
1 
' 
I 
' 
I 
t 
I 
' 
| frost action. 
I 
1 


435 


Lawns and 
landscaping 


Moderate: 
droughty, 
slope. 


Severe: 

small stones, 
large stones, 
droughty. 


Severe: 

small stones, 
large stones, 
droughty. 


Moderate: 


large stones, 
slope. 


Slight. 


Severe: 
slope. 


Severe: 

small stones, 
large stones, 
droughty. 


Moderate: 
slope, 
thin layer. 


Severe: 
thin layer, 
droughty. 


Slight. 


Slight. 


Slight. 


Moderate: 
flooding. 


Moderate: 
flooding. 


Slight. 
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213 
Su 


218 
Ta 


220 


Tamaneen 


Ju 


224 
Ta 


Et 


Ca 


Soil name and 
map symbol 


κ. 
dworth 


, 219 
maneen 


*, 221%: 


dith 


*; 
nna** 


hridge 


bston 


' 
' 
I 
1 
I 
' 
I 


' 
4 


' 
1 


I 
[i 
i 
1 
I 
' 
l 


4 
I 


' 
t 
ῃ 
' 
' 
t 


' 
I 
ῃ 
i 
' 
I 
' 
I 
t 
1 
1 
1 
I 
I 
1 
l 
' 
1 
1 
I 
1 
t 
' 
U 
I 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Moderate: 
too clayey. 


Severe: 
cutbanks cave. 


Severe: 
cutbanks cave. 


Severe: 
slope. 


cutbanks cave, 
slope. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Severe: 
slope. 


Moderate: 
too clayey, 
slope. 


Severe: 
slope. 


See footnotes at end of table. 


Dwellings 
without 
basements 


Severe: 


e 
flooding. 


Severe: 


e 
flooding. 


Severe: 
shrink-swell. 


Slight 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 


I 
i 
1 
I 
1 
1 
I 
| 
l 
i 
I 
' 
t 
I 
i 
, 
I 
I 
I 
| 
l 
' 
I 
' 
1 
, 
1 
i 
1 
[ 
I 
1 
' 
{ 
' 
I 
' 
I 
I 
I 
I 
I 
| 
l 
i 
i 
| 
l 
i 
t 
t 
1 
I 
' 
l 
' 
I 
' 
' 
l 
| slope. 
I 

1 

I 

1 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
Shrink-swell. 


Severe: 
slope. 


Severe: 
shrink-swell. 


Severe: 


1 
I 
' 
I 
i 
' 
i 
1 
I 
i 
l 
i 
1 
l 
' 
H 
I 
I 
l 
I 
l 
' 
t 
' 
I 
1 
I 
1 
i 
i 
i 
' 
l 
| 
I 
I 
I 
' 
I 
! 
Η 
I 
| Slope. 
IH 

l 


Dwellings 
with 
basements 


vere: 
looding. 


m oO 


vere: 
looding. 


m Ὁ 


86 
8 


epth to rock, 
hrink-swell. 


oderate: 

depth to rock, 
shrink-swell. 
Severe: 
shrink-swell. 


vere: 
lope. 


Uu 
uo 


derate: 
lope, 
hrink-swell. 


ooo 


1 
I 
' 
1 
1 
1 
i 
1 
I 
' 
ῃ 
I 
I 
' 
I 
' 
1 
1 
l 
1 
' 
' 
i 
i 
' 
I 
' 
I 
' 
t 
' 
I 
' 
V 
' 
l 
' 
D 
[ 
i 
I 
I 
1 
I 


Slight 


M 


M 


s 


5 


5 


Small 
commercial 
buildings 


vere: 
looding. 


m D 


vere: 
looding. 


ac 


slope. 


oderate: 
shrink-swell. 


oderate: 
shrink-swell, 
slope. 


evere: 
shrink-swell. 


evere: 
slope. 
vere: 


hrink-swell, 


e 
8 
slope. 


Local roads 
and streets 


Moderate: 
flooding, 
frost action. 
Moderate: 
flooding. 
Severe: 
low strength, 
shrink-swell. 


I 
' 
I 
i 
I 
i 
l 
! 
i 
, 
l 
' 
I 
I 
I 
IH 
l 
i 
4 
! 
i 
1 
| 
I 
I 
I 
i Moderate: 
| frost action. 
I 
, 
' 
I 
' 
I 
i 
{ 
I 
t 
l 
; 
l 
' 
i 
' 
i 
LI 
l 
I 
I 
' 
I 
' 
1 
i 
l 
t 
l 
, 
l 
IH 
l 


Moderate: 
slope, 
frost action. 


vere: 


Se 
slope. 


iModerate: 
| frost action. 
' 
I 
' 
l 


IModerate: 
| frost action. 


(Moderate: 
frost action. 
Severe: 


e 
low strength. 


Severe: 


e 
low strength. 
Severe: 

low strength, 
shrink-swell. 


Severe: 
low strength, 
slope. 
Severe: 
ον strength, 


hrink-swell. 


1 
' 
I 
i 
1 
i 
' 
' 
1 
i 
1 
1 
' 
' 
' 
1 
1 
' 
1 
i 
I 
' 
I 
' 
1 
II 
1 
| 
' 
1 
1 
' 
[i 
1 
t 
I 
' 
i 
1 
l 
| 
oe 
I 
Ll 
I 
is 
' 

1 
1 
1 
i 
1 
i 


I 
1 
I 
ῃ 
1 
i 
I 
' 
t 
i 
' 
1 
' 
i 
' 
I 
' 
I 
' 
I 
' 
I 
' 
i 
[i 
I 
1 
! 
1 
I 
I 
I 
1 
I 
1 
I 
' 
i 
1 
l 
' 
1 
i 
l 
' 
I 
I 
! 
' 
| 
' 
I 
' 
I 
t 
I 
i 
' 
I 
' 
I 
' 
' 
' 
| 
' 
! 
' 
1 
' 
l 
' 
' 
ῃ 
y 
' 
1 
' 
I 
' 
i 
' 
I 
' 
D 
' 
l 
I 
' 
' 
I 
I 
I 
t 
4 
' 
1 
I 
I 
1 
i 
' 
I 
' 
I 
' 
I 
t 
i 
' 
I 
1 
l 
ῃ 
I 
' 
I 
' 
I 
' 
t 
' 
V 
' 
I 
' 
I 
' 
1 
' 
| 
' 
I 
, 
1 
[i 
1 
t 
I 
' 
1 
I 
I 


Soil survey 


Lawns and 
landscaping 


Slight. 


M 


M 


ο 
d 


ο 
t 


derate: 
roughty. 


derate: 
hin layer. 


Slight. 


Moderate: 


8 


lope. 


Severe: 


8 
t 


lope, 
hin layer. 


Severe: 


s 


lope. 


Severe: 


s 
t 


lope, 
hin layer. 


Moderate: 


d 


roughty. 


Moderate: 


d 


roughty. 


Moderate: 


d 


roughty. 


Moderate: 


M 


s 


ο 
t 


° 
t 


e 
t 


hin layer. 


derate: 
hin layer. 


vere: 
oo clayey. 


Severe: 


s 


lope. 


Moderate: 


5 


s 


e 
s 


lope. 


vere: 
lope. 
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


I I f I I 
Soil name and | Shallow i Dwellings | Dwellings i Small i Local roads | Lawns and 
map symbol | excavations | without i with i commercial i and streets | landscaping 
i i basements i basements i buildings i i 
| | | | | | 
225--------------- i Moderate: ISevere: ISevere: ISevere: ISevere: ISlight., 
Teigen | too clayey. i shrink-swell. | shrink-swell. | shrink-swell. | low strength, | 
i i i i I shrink-swell. | 
I i I i i i 
226% ' i | | i i 
Teigen----------- IModerate: ISevere: (Severe: ISevere: iSevere: (Moderate: 
| too clayey, | shrink-swell. | shrink-swell. | shrink-swell, | low strength, | slope. 
| slope. i i | Slope. | shrink-swell. | 
, ' ' | ` 
I I I I 1 I 
Julin##_._ iModerate: i Severe: (Severe: ISevere: ISevere: iSevere: 
î too clayey, | shrink-swell. | shrink-swell. | shrink-swell, | low strength, | too clayey. 
| slope. I i | slope. | Shrink-swell. | 
I I t ' I 1 
I I I l I 1 
2gT--------------- iModerate: (Severe: (Severe: iSevere: ISevere: (Severe: 
Terrad | too clayey. I shrink-swell. | shrink-swell. | shrink-swell. | low strength, | too clayey. 
i I i i I shrink-swell. | 
i i i i I i 
228--------------- iSevere: iModerate: iSevere: iModerate: Moderate IModerate: 
Teton | depth to rock.) shrink-swell, | depth to rock.| shrink-swell, | depth to rock, thin layer. 
i i depth to rock. | slope, | frost action. | 
i I i i depth to rock.i i 
i i i i i i 
2298 i i I i i i 
Teton------------ iSevere: IModerate: ISevere: ISevere: iModerate: i Moderate: 
| depth to rock.| shrink-swell, | depth to rock.) slope. | depth to rock,i thin layer, 
i | Slope, l i | slope, i slope. 
i | depth to rock.} i | frost action. | 
I t 1 ' ' ' 
l u I I I I 
Adel------------- IModerate: IModerate: IModerate: ISevere: iModerate: iModerate: 
i slope. | slope. | slope. i slope. | slope, | slope. 
I I | i | frost action. | 
i i i i i I 
230% | ' I i ' i 
Teton------------ (Severe iModerate: iSevere: iModerate: i Moderate: i Moderate: 
| depth to rock. í shrink-swell, | depth to rock. | shrink-swell, | depth to rock,{ thin layer. 
I | depth to rock.! | Slope, | frost action. | 
I i I | depth to rock.| i 
I i I i ' t 
I I I 1 I 1 
Cheadle---------- ISevere: ISevere: ISevere: ISevere: ISevere: ISevere: 
| depth to rock. depth to rock.| depth to rock.! depth to rock.! depth to rock.! thin layer. 
ῃ ' i ι 1 ' 
l I i I t I 
231%: i i I ! i ' 
Teton------------ (Severe: iModerate: iSevere: ISevere: IModerate: IModerate: 
i depth to rock.; shrink-swell, | depth to rock.| slope. | depth to rock,! thin layer, 
i | slope, i i i slope, | slope. 
i | depth to rock.} i | frost action. | 
1 1 t ' ' ' 
I I I l 1 I 
Cheadle---------- isevere ISevere: iSevere: ISevere: ISevere: ISevere: 
I depth to rock.) depth to rock.; depth to rock.| slope, | depth to rock.; thin layer. 
i i i | depth to rock.! I 
i i ἰ I I i 
2328 i i I 1 t i 
Teton------------ ISevere iModerate: isevere: (Moderate: iModerate: (Moderate 
i depth to rock. ! shrink-swell, | depth to rock.| shrink-swell, | depth to rock,! small stones, 
} | depth to rock.} | slope, i frost action. | large stones, 
i i I | depth to rock.| | thin layer. 
t ' I I i ' 
I I I I I I 
Cheadle---------- ISevere ISevere: ISevere: iSevere: ISevere: isevere 
| depth to rock. I depth to rock.{ depth to rock.| depth to rock.) depth to rock.| thin layer. 
' i ' | , I 
I 1 I l ῃ l 
233--------------- |i Moderate: (Severe: (Severe: ISevere: (Severe (Severe: 
Thebo | too clayey. | Shrink-swell. | shrink-swell. | shrink-swell. | low strength, | too clayey. 
| | | | | shrink-swell. | 
t ! | I I ' 
D I t I 1 I 
234--------------- iSevere: iSevere: iSevere: ISevere: iSevere: Severe: 
Thebo** | Slope. i Shrink-swell, | slope, | Shrink-swell, | low strength, | slope, 
i | Slope. | shrink-swell. | slope. | Slope, | too clayey. 
i i i i | shrink-swell. i 
I I t 1 I 
l I I I I I 


See footnotes at end of table. 
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Soil name and 
map symbol 


235%: 
Theboî*---------- 


Weingart **------- 


Absher----------- 


Widen**---------- 


Mocmont---------- 


240: 


2418: 
Timberg**-------- 


Castner---------- 


2198: 
Timberg**-------- 


1 
H 


[i 
1 
ῃ 
1 
' 
l 
[ 
i 
i 
ῃ 
1 
t 
|] 


t 
' 
I 
1 
I 
' 
' 


' 
i 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Moderate: 
too clayey, 
slope. 


iModerate: 


too clayey, 
slope. 


Moderate: 
too clayey. 


Severe: 
large stones, 
slope. 


large stones, 


Slope. 


Moderate: 
too clayey. 


derate: 
oo clayey. 


το 


depth to rock. 


Moderate: 
too clayey, 
slope. 


Severe: 
depth to rock. 


See footnotes at end of table. 


Dwellings 
without 
basements 


Severe: 


s 


hrink-swell. 


Severe: 


S 


s 


e 
s 


hrink-swell. 


hrink-swell, 


Severe: 


s 
s 
1 


hrink-swell, 
lope, 
arge stones. 


Severe: 


wn 


5 


5 


a 


5 


s 
s 
1 


e 
s 
s 


e 
s 
e 
s 
e 
d 


e 
s 


hrink-swell, 
lope, 
arge stones. 


vere: 


hrink-swell, 
lope. 


hrink-swell. 


vere: 
hrink-swell. 


vere: 
epth to rock. 
vere: 
hrink-swell. 


Severe: 


S 


d 


e 
s 
s 


epth to rock. 


vere: 
hrink-swell, 
lope. 


Dwellings 
with 
basements 


vere: 
hrink-swell. 


a 
a oO 


Severe: 
shrink-swell. 


vere: 


e 
shrink-swell. 


Severe: 
slope, 
shrink-swell, 
large stones. 


Severe: 
slope. 


) ' 
! ' 
l ' 
! ' 
' I 
i i 
! | 
i i 
H ' 
' | 
! ' 
' ' 
! i 
i i 
! | 
i i 
i i 
! i 
! ' 
' 1 
! ' 
i i 
! ' 
' D 
H ' 
i ' 
| | 
! i 
! ' 
H ' 
' 1 
! ' 
! i 
! | 
i i 
H ' 
' ' 
! | 
f ' 
! i 
! ' 
' ' 
H ' 
H ' 
! ' 
' ' 
! i 
iSevere: I 
i slope, ! 
| Shrink-swell, | 
| large stones. | 
! i 
i Severe: ' 
| slope, H 
| shrink-swell. | 
I i 
! i 
I I 
| i 
! i 
! ' 
! i 
' ' 
! i 
! [ 
' ' 
i | 
] i 
| | 
! ! 
' ' 
! ' 
' ' 
! | 
I i 
' t 
i i 
i | 
i i 
! ἢ 
' ' 
' ' 
' 1 
t ' 
t ' 
l ' 
' i 
i ! 
! ' 
' ' 
H ' 
' I 
! ' 
' ' 
! 1 
! D 
i | 
! i 

i 

i 

' 

I 

I 

' 

i 

i 

i 

i 

' 

I 


hrink-swell. 


aw 


Severe: 
shrink-swell. 


vere: 
epth to rock. 


co 


Se : 
shrink-swell. 


Severe: 


depth to rock. 


e 
slope, 
shrink-swell. 


5 


5 


e 
s 
s 


Small 
commercial 
buildings 


vere: 
hrink-swell, 
lope. 


vere: 
hrink-swell, 


lope, 


Severe: 


5 


5 


5 


5 


5 


8 
8 
1 


8 
5 
8 


e 
8 
Θ 
d 


e 
5 
s 


hrink-swell, 
lope, 
arge stones. 


vere: 
hrink-swell, 
lope. 


vere: 
hrink-swell. 


vere: 
epth to rock. 


vere: 
hrink-swell, 
lope. 


Severe: 


5 


8 
d 


e 
s 
s 


lope, 
epth to rock. 


vere: 
hrink-swell, 
lope. 


Local roads 
and streets 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
slope, 
shrink-swell. 


Severe: 
Slope. 


Severe: 
low strength, 
slope, 
shrink-swell. 


Severe: 
low strength, 
slope, 
shrink-swell. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
depth to rock. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
depth to rock. 


Severe: 
low strength, 
slope, 
shrink-swell. 


ζω 


“mn 


ζω 


e 
t 
e 
t 


e 
t 


Soil survey 


Lawns and 
landscaping 


vere: 
oo clayey. 


vere: 
oo clayey. 


vere: 
oo clayey. 


Severe: 


s 
1 


lope, 
arge stones. 


Moderate: 


E 
H 
d 


mall stones, 
arge stones, 
roughty. 


Severe: 


[6 
ao 


5 


ζω 


s 


s 


s 


e 
s 
d 
8 
e 
8 
8 


e 
t 


e 
t 


lope. 


vere: 
lope. 


vere: 

mall stones, 
roughty, 
lope. 


lope, 
mall stones. 


vere: 
oo clayey. 


vere: 
hin layer. 


Moderate: 


5 


ζω 
uo 


8 
t 


e 
t 


lope, 
hin layer. 


vere: 
hin layer. 


vere: 
lope. 


Fergus County, Montana 


Soll name and 
map symbol 


242%; 
Castner 


Twin Creek 
247*. 
Typic Albaqualfs 


248%, 

Typic Cryaquolls 

2498: 

Typic 
Haplaquepts. 


Typic 
Haplaquolls. 


2508. 
Typic Haplaquolls 


2514. 
Typic 
Ustifluvents 


See footnotes 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


ISevere: 


depth to 
slope. 


| rock, 
I 

i 

1 

1 

ISevere: 


i wetness. 
| 
! 
I 
' 


Severe: 
wetness, 


iSevere: 
wetness, 
slope. 


ISevere: 
slope. 


iSevere: 


cutbanks cave. 


iModerate: 
too clayey. 


iModerate: 
too clayey. 


(Moderate: 
too clayey. 


ISevere: 
cutbanks cave. 


at end of table. 


Dwellings 
without 
basements 


Severe: 
slope, 
depth to rock. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
slope. 


Severe: 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
slope. 


Dwellings 
with 
basements 


Severe: 
depth to rock, 
slope. 


Severe: 
wetness, 
shrink-swell. 


Severe: 
wetness, 
shrink-swell. 


Severe: 
wetness, 
slope, 
shrink-swell. 


Severe: 
slope. 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
slope. 


Small 
commercial 
buildings 


Severe: 
slope, 
depth to rock. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
slope. 


Local roads 
and streets 


Severe: 
depth to rock, 
slope. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
slope, 
shrink-swell. 


Severe: 
slope, 
frost action. 


Moderate: 
low strength, 
frost action. 


Moderate: 
frost action, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Moderate: 
slope. 


439 


Lawns and 
landscaping 


Severe: 
thin layer, 
slope. 


Severe: 
too clayey. 


Moderate: 
wetness, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
droughty. 


Slight. 


Severe: 
excess salt, 
too clayey. 


Severe: 
excess salt, 
too clayey. 


Severe: 
excess salt, 
too clayey. 


Moderate: 
slope, 
thin layer. 


440 Soil survey 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


large stones. large stones. large stones. 


slope. large stones. 


l 4 l I I 
Soil name and | Shallow H Dwellings i Dwellings I Small ! Local roads | Lawns and 
map symbol | excavations | without i with | commercial |! and streets | landscaping 
| i basements } basements i buildings i i 
I 1 l I l 1 
t I I I ! i 
255--------------- IModerate: IModerate: ISlight--------- (Moderate: ISevere: IModerate: 
Verson | too clayey. | shrink-swell. | | shrink-swell. | low strength. | large stones, 
i i I I I t droughty. 
I ' 1 1 t I 
I I I I 1 t 
2568: i I I i I i 
Verson----------- I Moderate: i Moderate: iSlight--------- (Moderate: ISevere: IModerate: 
| too clayey. | shrink-swell. i | shrink-swell, | low strength. | large stones, 
i i i | slope. i | droughty. 
I I l 1 t I 
I I i I 1 I 
Linnet----------- IModerate: i Severe: (Severe: iSevere: ISevere: ISlight. 
| too clayey. |! shrink-swell. ! shrink-swell. | shrink-swell. | low strength, | 
I I i { | shrink-swell. | 
' l t 1 ' I 
I í i l $ I 
oY iModerate: iSevere: ISevere: (Severe: ISevere: IModerate: 
Weingart | too clayey. |! shrink-swell. | shrink-swell. | shrink-swell. | low strength, | large stones, 
i I I | | shrink-swell. | thin layer. 
i i i i i ! 
2588: I ' i i I i 
Weingart--------- IModerate: iSevere: ISevere: (Severe: ISevere: ‘Moderate: 
| too clayey. ! shrink-swell. ! shrink-swell. | shrink-swell. | low strength, | thin layer. 
I i I i | shrink-swe11. | 
i i i ! i i 
Gerdrum---------- i Moderate: ISevere: ISevere: iSevere: ISevere: (Moderate: 
| too clayey. ! shrink-swell. | shrink-swell. | shrink-swell. | low strength, | droughty. 
I ' f i I shrink-swell. | 
i i i i i i 
259*: i i ! i i i 
Weingart**------- i Moderate: i Severe: ISevere: ! Severe: ISevere: IModerate: 
t too clayey, ! shrink-swe11. | shrink-swell. | shrink-swell, | low strength, | slope, 
| slope. i i | slope. | shrink-swell. | thin layer. 
t ' ' t 1 I 
t 1 I ' I I 
Gerdrum---------- i Moderate: iSevere: i Severe: ISevere: ISevere: IModerate: 
| too clayey, | shrink-swell. | shrink-swell. | shrink-swell, | low strength, | droughty, 
| Slope. ' i | slope. | shrink-swell. | slope. 
' ' t ' l 1 
ΙΙ 1 I ' l i 
2608: i 1 I i i I 
Weingart--------- 1i Moderate: ISevere: ISevere: ISevere: iSevere: ISevere: 
i too clayey. ! shrink-swell. | shrink-swell. | shrink-swell. | low strength, | too clayey. 
i i I i ! shrink-swell. | 
I i [ i i i 
Absher----------- IModerate: iSevere: ISevere: I Severe: f Severe: i Severe: 
| too clayey. ! shrink-swell. | shrink-swell. | shrink-swell. | low strength, | too clayey. 
| i i i i shrink-swell. | 
t t t ' ' J 
U l l J l I 
2618: I I i ! i i 
Whitecow--------- i Moderate: IModerate: IModerate: i Severe: Moderate: IModerate: 
| large stones, | slope, | slope, | slope. | slope, | slope, 
| slope. ! large stones. | large stones. | | frost action, | small stones. 
i i i I | large stones. | 
' 1 I I ῃ ' 
l I I I { I 
Hughesville------ (Severe: ISevere: iSevere: iSevere: ISevere: 1i Moderate: 
| depth to rock,! large stones. | depth to rock,; slope, | large stones. | small stones, 
| large stones. | | large stones. | large stones. | | large stones, 
i i I i I | thin layer. 
' ! ! | I i 
262%: | | | i | i 
Whitecow--------- ISevere: iSevere: iSevere iSevere: ISevere: Moderate: 
| Slope. i slope. | slope | slope. | slope. | small stones, 
i i I i i | large stones, 
i ! i i i | droughty. 
i i i i ì ' 
Hughesville------ iSevere: iSevere: (Severe: ISevere: ISevere: iSevere: 
depth to rock,} slope, depth to rock,i slope, | Slope, | small stones, 
' ' i 1 
| | | | 
i [ i t 


I I 
I t 
1! large stones, large stones. i slope, 
I 4 
' ' 
I I 


See footnotes at end of table. 
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


t I I 1 I 
Soil name and | Shallow i Dwellings i Dwellings } Small i Local roads | Lawns and 
map symbol | excavations | without ' with | commercial | and streets {| landscaping 
i i basements i basements i buildings i i 
| | | | | | 
263%; I } i i ! 
Whitecow--------- ISevere: ISevere: ISevere: ISevere: iSevere: i Moderate: 
| slope. | Slope. | Slope. | Slope. | slope. | Small stones, 
i i i i i | large stones, 
| i I I i | droughty. 
I i I I ' i 
Hughesville------ ISevere: ISevere: (Severe: (Severe: ISevere: iSevere: 
| depth to rock,; slope, | depth to rock,; slope, | Slope, | small stones, 
| large stones, | large stones. | slope, | large stones. | large stones. | large stones. 
i slope. i I large stones, | ! i 
I I I I 
l t I I I l 
Rock outerop. t i i i i i 
i ' i i i I 
264%: i i i i I I 
Whitore---------- ISevere: ISevere: ISevere ISevere: ISevere: ISevere: 
| large stones, | slope, | slope, | slope, | slope, I slope, 
| slope. ! large stones. | large stones. | large stones. | large stones. | large stones. 
' ' H I I | 
' I i I I l 
Firada----------- ISevere: ISevere: ISevere: ISevere: ISevere: ISevere: 
I depth to rock,i slope, | depth to rock, slope, | slope, | large stones, 
| large stones, | large stones. | slope, | large stones. | large stones. | slope. 
| slope. i | large stones. | i | 
I i i i i I 
265%: i i I ' i 
Widen**--.-------- (Severe: ISevere: iSevere: i Severe: i Severe: i Severe: 
| Slope. | shrink-swell, i slope, | shrink-swell, | low strength, | slope. 
i i slope. I shrink-swell. | slope. i slope, i 
H i i i ! shrink-swell. | 
I i i i i i 
Hughesville------ (Severe ISevere: (Severe: ISevere: ISevere: iSevere: 
I depth to rock,i slope, | depth to rock,i slope, | slope, | small stones, 
| large stones, | large stones. | slope, ! large stones. | large stones. | large stones. 
! slope. i | large stones. | i i 
H t ' 1 ' ' 
l 1 l 1 I I 
Lipke------------ ISevere: iSevere: ISevere: ISevere: (Severe: iSevere: 
| Slope. | Shrink-swell, | Slope, | shrink-swell, | low strength, | slope. 
i | slope. I shrink-swell. | slope. | Slope, I 
i i 1 i I shrink-swell. | 
i I i i i i 
266--------------- i Moderate: i Moderate: i Moderate: i Moderate 1 Moderate: severe: 
Windham ! large stones. | large stones. | large stones. | large stones. | frost action, | droughty. 
i i i i | large stones. | 
' ' ' ' t ' 
I l I I Π I 
ού ἵ--------------- IModerate: |i Moderate: IModerate: iModerate: IModerate: ISevere: 
Windham ! large stones. | large stones. | large stones. | slope, I frost action, í droughty. 
i ! ! | large stones. ! large stones. ! 
t I 
I I I I I I 
268--------------- ISevere ISevere: iSevere: iSevere (Severe: ISevere: 
Windham | slope. | slope. I slope. | slope. | slope. i droughty, 
i ' i i i | slope. 
I I i i i i 
269--------------- iModerate: i Moderate: |i Moderate: iSevere i Moderate: iSevere: 
Windham | large stones, | slope, | slope, | slope | slope, | large stones, 
| slope. | large stones. | large stones. i |! frost action, | droughty. 
I ! i I | large stones. | 
' 1 1 I I 1 
i I I t I t 
270--------------- i Moderate: iSevere: ISevere: | Severe: ISevere: | Moderate: 
Winifred | too clayey. ! shrink-swell. ! shrink-swell. | shrink-swell. | low strength, | thin layer. 
| i i i | shrink-swell. | 
I I i | i I 
271%; i i i i ' i 
Winifred**------- (Severe: ISevere: ISevere: ISevere: iSevere: ISevere: 
| slope. I shrink-swell, | slope, | shrink-swell, | low strength, | slope. 
I | slope. | shrink-swell. | slope. I slope, I 
| I I | | shrink-swell. | 
' I [i 1 ' ! 
i I 1 l 1 I 
Castner---------- iSevere: (Severe: ISevere: ISevere: iSevere: iSevere: 
| depth to rock,i slope, | depth to rock,i slope, | depth to rock, slope, 
| slope. | depth to rock.i slope. I depth to rock. slope. | thin layer. 
I I , ' I ' 
l I I ' I l 


See footnotes at end of table. 
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


I 
Soil name and | Shallow 
map symbol | excavations 
I 
I 
| 
271*: i 
Norbert**-------- ISevere: 
I slope. 
| 
1 
272%; i 
Winifred--------- ! Moderate: 
i too clayey. 
' 
Judith----------- ISlight--------- 
' 
' 
273*: | 
Winifred##------- iModerate: 
| too clayey, 
| slope. 
1 
l 
Judith----------- iModerate: 
i slope. 
' 
i 
207858; i 
Winifred**------- IModerate: 
| too clayey, 
| slope. 
IH 
l 
Linwell---------- iModerate: 
| too clayey, 
i slope. 
I 
I 
275%: ' 
Winifred**------- ISevere: 
| slope. 
i 
! 
i 
Windham---------- ISevere: 
i slope. 
I 
I 
Eltsac**--------- ISevere: 
| slope. 
i 
i 
i 
276--------------- ISlight--------- 
Work i 
I 
' 
i 
Oe et ISlight--------- 
Work i 
I 
I 
278--------------- iSevere: 
Yamac | eutbanks cave. 
' 
: 
279% i 
Yamac------------ iSevere: 
| eutbanks cave. 
' 
' 
Delpoint--------- iModerate: 


slope. 


See footnotes at end of table. 


ῃ 
i 
t 
i 
I 
I 
1 
1 
' 


1 
I 
I 
I 
1 
l 
H 
1 


1 
1 
t 
I 
i 
[ 
' 
' 
1 
4 
' 
| 
t 
I 
} 
i 
H 
ì 
H 
1 
' 
[ 
1 
[ 
1 
' 
1 
i 


an Ὁ 


ao 


u M ao uoo 


Uo 


una 


s 


Dwellings 
without 
basements 


vere: 
hrink-swell, 
lope. 


vere: 
hrink-swell. 


derate: 
lope. 


vere: 
hrink-swell. 


vere: 
hrink-swell. 


hrink-swell, 
lope. 


hrink-swell. 


Moderate: 


s 


hrink-swell. 


Moderate: 


8 


hrink-swell. 


Moderate: 


M 


s 
s 


° 
s 
s 


hrink-swell, 
lope. 


derate: 
hrink-swell, 
lope. 


Dwellings 
with 
basements 


vere: 
epth to rock, 
lope, 
hrink-swell. 


ununao 


vere: 
hrink-swell. 


ta oO 


derate: 
lope. 


z 
uo 


vere: 
hrink-swell. 


uo 


vere: 
lope, 
hrink-swell. 


nu tQ o 


e 
slope, 
8 


derate: 
hrink-swell. 


= 
aod 


derate: 
hrink-swell. 


= 
ao 


derate: 
hrink-swell. 


ao 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Se 
8 
8 


n 
ao 


s 


Se 
8 
s 


Se 
s 
s 


nuo 


ouo 


Small 
commercial 
buildings 


vere: 
hrink-swell, 
lope. 


vere: 
hrink-swell. 


lope. 


hrink-swell, 
lope. 


vere: 
hrink-swell, 


derate: 
hrink-swell, 
lope. 


derate: 
hrink-swell, 
lope. 


Loeal roads 
and streets 


Severe: 
low strength, 
slope, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Moderate: 
frost action. 


Severe: 
low strength, 
shrink-swell. 


Moderate: 
slope, 
frost action. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
slope, 
Shrink-swell. 


Severe: 
slope. 


Severe: 
low strength, 
slope, 
shrink-swell. 


Moderate: 

low strength, 
frost action, 
shrink-swell. 


Moderate: 

low strength, 
frost action, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
low strength, 
slope, 
frost action. 


το ct ct 0 ob 


co 


Mo 
s 
t 


Mo 
d 
s 
Mo 
s 
t 


Mo 
s 


στ o 


Soil survey 


Lawns and 
landscaping 


vere: 
lope, 
hin layer, 
oo clayey. 


derate: 
hin layer. 


derate: 
roughty. 


derate: 
lope, 
hin layer. 


derate: 
roughty, 
lope. 


derate: 
lope, 
hin layer. 


derate: 
lope. 


derate: 
lope, 
hin layer. 


Rock outcrop. 
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 
i i i ' i i 
Soil name and i Shallow b Dwellings i Dwellings i Small i Local roads | Lawns and 
map symbol | excavations | without i with i commercial | and streets i landscaping 
| i basements i basements i buildings i H 
| | | | | 
1 I l l I l 
279*: i I ' ' i I 
Yawdimt**--—-—----- IModerate: ISevere: ISevere: ISevere: ISevere: (Severe: 
| Slope. | shrink-swell. | depth to rock,} shrink-swell, | low strength, | thin layer. 
I i | shrink-swell. | slope. i shrink-swell. | 
t I I ` ' ' 
I I l t I ' 
280--------------- iModerate: iSlight--------- ISlight--------- ISlight--------- iModerate: iSlight. 
Yamae Variant | too clayey. i i i | frost action. | 
1 1 1 1 I ' 
i I l I I I 
281%: } I ! ! i ] 
Yawdim**--.------- (Severe: ISevere: ISevere: iSevere: ISevere: ISevere: 
| slope. | shrink-swell, | depth to rock,| shrink-swell, | low strength, | slope, 
i | slope. | Slope, | slope. | slope, | thin layer. 
I i | Shrink-swell. | | shrink-swell. | 
' 4 ' ' ' ' 
I l I I IH I 
Aborw*. -------- ISevere: ISevere: ISevere: ISevere: ISevere: i Severe: 
| Slope. | Shrink-swell, | slope, | shrink-swell, | low strength, | slope. 
I | slope. | Shrink-swell. | slope. | slope, I 
' i I i | shrink-swell. | 
t ' | ' I I 
I 1 j I I I 
Rentsac---------- ISevere: (Severe: ISevere: ISevere: ISevere: (Severe 
| depth to rock,} slope, | depth to rock, slope, ! depth to rock,i thin layer, 
| Slope. i depth to rock.; slope. | depth to rock.| slope. | slope. 
' I I ' A ' 
' I I 1 I t 
2828: I i i i I i 
Yawdim**-.------- (Severe: iSevere: ISevere: iSevere: ISevere: ISevere 
| slope. I shrink-swell, | depth to rock,| shrink-swell, | low strength, | slope, 
i ! slope. ! slope, ! slope. | slope, | thin layer. 
I i | shrink-swell. | | shrink-swell. | 
I i ' H ' + 
I I I I I ' 
Delpoint--------- ISevere: ISevere isevere Severe: (Severe: ISevere 
slope. | slope. | slope. | slope. | Slope. | Slope. 
' ῃ ' + ' 
| | | | | 
I I ' | ' 
I I l ' 


% See description of the map unit for composition and behavior characteristics of the map unit. 
** The soil mantle and underlying shale are subject to slippage. 
the potential for slippage. 


Onsite investigation is needed to determine 
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TABLE 8.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soil was 


not rated] 


i I i V 
Soil name and i Septic tank | Sewage lagoon | Trench i Area i Daily cover 
map symbol i absorption i areas i sanitary i Sanitary I for landfill 
i fields i i landfill i landfill i 
I I l I 1 
i I I i i 
IE | | | | | 
Abor--------------- (Severe: iSevere: iSlight----------- iSlight----------- (Poor: 
! depth to rock, {| seepage. I i I area reclaim, 
! peres slowly. i i i | hard to pack. 
1 1 t 1 , 
l l i I I 
Crago-------------- iSevere: (Severe: ISlight----------- ιϑ]ἰρῃς----------- {Poor 
| poor filter. | seepage. i i | seepage, 
I I i i | small stones. 
| | 
2*: i | ' I i 
Abor Κβ------------- Severe: iSevere I Severe ISevere i Poor 
| depth to rock, | Seepage, | Slope. | slope | area reclaim, 
! peres slowly, ! slope i I ! hard to pack, 
| slope. I I I | slope 
t i ' ' ' 
I i 1 I V 
Crago-------------- iSevere: ISevere: (Severe i Severe | Poor: 
| poor filter, | seepage, | Slope. | Slope | seepage, 
| slope. | slope. I i ! small stones, 
' i i i | slope. 
I I i I i 
3%: I ' i | i 
Abor**------------- ISevere: ISevere i Severe i Severe i Poor: 
! depth to rock, | seepage, i slope. | slope i area reclaim, 
| peres slowly, | Slope. | i i hard to pack, 
| slope. i i i | slope. 
1 1 1 ' i 
V V I I 1 
Thebos*------------ ISevere: Severe (Severe ISevere i Poor: 
| depth to rock, i seepage, i slope | slope | area reclaim, 
| peres slowly, | Slope I I | hard to pack, 
| Slope. i i ! | slope. 
' 1 ' 1 
i t t I 1 
Crago-------------- ISevere: (Severe: ISevere (Severe | Poor 
| poor filter, i seepage, | Slope. | Slope. | seepage, 
| slope. | Slope. } i | small stones, 
i i i i | slope. 
i I ' I i 
qu i i I ' i 
Abor *#------------- (Severe: ISevere i Moderate iModerate: Poor 
| depth to rock, || seepage, | slope. | slope. | area reclaim, 
| peres slowly. | Slope. i i | hard to pack. 
t ' ' ' ' 
I I I I I 
Yawdim**----------- iSevere: ISevere IModerate: IModerate: IPoor: 
I depth to rock. | seepage, | Slope. | Slope. | area reclaim, 
! | slope I i | hard to pack. 
1 i f ' i 
1 1 I 1 l 
δ------------------- ISevere: (Severe: Severe: (Severe: i Poor: 
Absarokee | depth to rock, i Seepage. | seepage, | seepage. | area reclaim, 
| peres slowly. | | too clayey. i t too clayey, 
I i i | ! hard to pack. 
i I i I ' 
68: i i i i ! 
Absarokee**-------- (Severe: (Severe: ISevere: (Severe: | Poor: 
| depth to rock, | seepage, | seepage, | seepage. | area reclaim, 
| peres slowly. | Slope. | too clayey. i | too clayey, 
i i I i ! hard to pack. 
! t 1 1 ' 
I l I I 1 
Amherst------------ ISevere: iSevere: iSevere: iSevere: i Poor: 
! depth to rock. | depth to rock, | depth to rock. || depth to rock. i area reclaim. 
i | Slope. i i i 
i i i ' i 


See footnotes at end of table. 
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Soil name and 
map symbol 


τα: 


Absarokee **------ 


Bitton----------- 


Maginnis--------- 


9*: 


Absher----------- 


See footnotes 


TABLE 8.--SANITARY FACILITIES--Continued 


I 

i Septic tank 
i absorption 
! fields 
I 
I 
I 
f 
I 


| depth to rock, 
| peres slowly, 

| slope. 
I 
l 
' 


Severe: 
slope. 


Severe; 
| depth to rock, 
| Slope. 
H 
I 
I 


--iSevere: 
peres slowly. 


Severe: 
peres slowly. 


IS 


LI 
1 
A 
' 
ISevere: 

| peres slowly. 
I 


1 
-- Moderate: 
percs slowly, 
slope. 


Severe: 
slope. 


depth to rock, 
slope. 


Severe: 
percs slowly. 


ISevere: 
percs slowly. 


Severe: 
ΡΕΓΟΣ slowly. 


Severe: 
percs slowly. 


Severe: 

| depth to rock, 
| peres slowly. 
' 

I 

I 


Severe: 

| depth to rock, 
| peres slowly. 
t 

I 


at end of table, 


Sewage lagoon 
areas 


vere: 
eepage, 
lope. 


Uum 


Se 
Seepage, 
slope. 


evere: 
depth to rock, 
slope. 


Moderate: 
slope. 


lope, 


e 
depth to rock, 
s 

large stones. 


= 
ao 
o. 
o 
s3 
w 
ct 
o 


Severe: 
seepage. 


vere: 
eepage, 
lope. 


uac 


Trench 
sanitary 
landfill 


Severe: 
seepage, 
8 


lope. 


Severe: 

depth to rock, 
Slope, 

too clayey. 
Severe: 


e 
excess salt. 


salt. 


Moderate: 
slope, 
too clayey. 


lope, 


e 
depth to rock, 
s 

large stones. 


too clayey, 
excess sodium, 
excess salt. 


vere: 
oo clayey, 
xcess sodium, 
xcess salt. 


(D Oo cto 


vere: 
Xcess salt. 


Seepage, 
too clayey. 


Severe: 
Seepage, 
too clayey. 


S 


S 


S 


e 
s 
s 
e 
s 
s 


e 
d 
8 


ao 


e 
s 


Area 
sanitary 
landfill 


vere: 
eepage, 
lope. 


vere: 
eepage, 
lope. 


vere: 
epth to rock, 
lope. 


lope. 


eepage. 


vere: 
eepage. 


445 


Daily cover 
for landfill 


oor: 
area reclaim, 
too clayey, 

hard to pack. 


lope. 


oor: 
area reclaim, 
too clayey, 

small stones. 


το pack. 


oo clayey, 
lope. 


u ct o 


rea reclaim, 
mall stones, 
lope. 


Poor: 

too clayey, 
hard to pack, 
excess salt. 


Poor: 


too clayey, 
hard to pack, 
excess salt. 


oor: 
area reclaim, 
too clayey. 


area reclaim, 
too clayey. 
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TABLE 8.--SANITARY FACILITIES--Continued 


Soil survey 


Soil name and Septic tank 


I“ 
1 
i 
map symbol i absorption 
I fields 
I 
' 
l 
165: i 
Alder ## --------+-~--- iSevere: 
| depth to rock, 
| peres slowly, 
| slope. 
' 
l 
Winifred**--------- (Severe: 
| depth to rock, 
! peres slowly, 
| Slope. 
I 
I 
17%: i 
Amherst------------ ISevere: 
| depth to rock. 
1 
I 
Absarokee---------- isevere: 
| depth to rock, 
| peres slowly. 
' 
188: i 
Amherst------------ ISevere: 
| depth to rock, 
| Slope. 
ῃ 
1 
Absarokee **-------- iSevere: 
! depth to rock, 
{ peres slowly, 
| Slope. 
1 
I 
19-------.----.------ iSevere: 
Amor | peres slowly. 
' 
' 
20%: t 
Amor--------------- iSevere: 
| peres slowly. 
1 
| 
Cabba-------------- (Severe: 
| peres slowly. 
' 
' 
i 
21* I 
Απογ--------------- ISevere: 
| peres slowly. 
1 
I 
Winifred #*#---~----- iSevere: 
| depth to rock, 
| peres slowly. 
' 
! 
228: i 
Ashuelot Variant---ISevere: 
| cemented pan, 
| poor filter. 
' 
! 
Crago-------------- iSevere: 
| poor filter. 
' 
| 
23------------------ iSevere: 
Bitton | slope. 


See footnotes at end of table. 


Sewage lagoon 
areas 


Severe: 
Seepage, 
s 


lope. 


Severe: 
seepage, 
s 


lope. 


Se 
depth to rock. 


eepage. 


Se 
depth to rock, 
8 


Se 
seepage, 
slope. 


ο 
seepage, 
slope. 


Moderate: 
seepage, 
slope. 


Moderate: 
seepage, 
slope. 


s 


e 
seepage, 
cemented pan. 


Severe: 
seepage. 


Severe: 
seepage, 
s 


lope. 


' 
I 
i 
1 
t 
' 
I 
l 
i 
t 
t 
' 
I 
i 
' 
1 
I 
l 
i 
! 
1 
l 
' 
I 
! 
I 
i 
! 
I 
I 
i 
I 
i 
! 
1 
l 
' 
I 
! 
I 
' 
I 
i 
| 
t 
1 
t 
1 
, 
I 
' 
I 
I 
! 
IModerate: 
i 
I 
i 
i 
t 
I 
I 
I 
i 
i 
i 
i 
I 
I 
i 
i 
i 
i 
1 
I 
! 
I 
I 
I 
i 
+ 
t 
I 
l 
I 
I 
i 
i 
' 
1 
i 
I 
I 
, 
[ 
i 
t 
I 
' 
l 
I 
I 
i 
I 
I 
I 


S 


ge 


Lo 


s 


e 
s 
s 
t 


e 
d 


e 
s 
t 


e 
d 
s 


Trench 
sanitary 
landfill 


eepage, 
lope, 
oo clayey. 


vere: 
epth to rock. 


eepage, 
oo clayey. 


vere: 
epth to rock, 
lope. 


Moderate: 
slope. 


Severe: 


s 


s 


s 
t 


e 
s 
s 


eepage, 
oo clayey. 


eepage, 
lope. 


Area 
sanitary 
landfill 


vere: 
eepage, 
lope. 


uuo 


e 
depth to rock. 


e 
depth to rock, 
8 


lope. 


ISlight----------- 


vere: 
emented pan, 
eepage. 


uoo 


Daily cover 
for landfill 


Poor: 

area reclaim, 
too clayey, 
slope. 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 


Poor: 
area reclaim. 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 


Poor: 
area reclaim, 
slope. 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 


Poor: 
area reclaim. 


Poor: 
area reclaim. 


Poor: 
area reclaim. 


Poor: 
area reclaim. 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 


Poor: 

area reclaim, 
seepage, 
small stones. 


Poor: 
seepage, 
small stones. 


Poor: 
small stones, 
slope. 
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"TABLE 8.--SANITARY FACILITIES--Continued 


large stones. 


I I Y 1 I 
Soil name and I Septic tank | Sewage lagoon | Trench ì Area i Daily cover 
map symbol i absorption i areas i sanitary i sanitary | for landfill 
] fields 1 | landfill ! landfill | 
I I i 1 l 
I i I i i 
24#; ' i I i i 
Bitton------------- (Severe ISevere: ISevere: (Severe: (Poor: 
| slope. I Seepage, | seepage, | seepage, | small stones, 
i | Slope. i slope. | slope. | slope. 
i 1 ' I ' 
t I u I 1 
Winifred##*--------. (Severe: ISevere: ISevere: iSevere: iPoor: 
| depth to rock, | seepage, I Seepage, | seepage, | area reclaim, 
| peres slowly, | Slope. | slope, | slope. | too clayey, 
| Slope. | | too clayey. } | hard to pack. 
3 ! ' ' IH 
t J I I l 
Castner------------ iSevere: ISevere: (Severe: ISevere: (Poor: 
| depth to rock, | seepage, | depth to rock, {| depth to rock, | area reclaim, 
| Slope. t depth to rock, | seepage, | seepage, i seepage, 
i i Slope. | Slope. | slope. | small stones. 
! t I 1 1 
I I Π I I 
258: ! i I i ' 
Borky-------------- |Severe: ISevere: ISevere: iSevere: Poor: 
| depth to rock, | seepage, | depth to rock, || seepage. | area reclaim, 
| peres slowly. | large stones. | too clayey. I | too elayey, 
i | H I i large Stones. 
t ' ῃ ' I 
1 t t I I 
Sinnigam----------- iSevere: (Severe: ISevere: iSevere: i Poor: 
|! depth to rock. τι depth to rock. | depth to rock, i depth to rock | area reclaim, 
i i | too clayey. i | too clayey, 
| { | | i small stones. 
I i I i i 
268: I i i i I 
Borky%*#- . . iSevere: (Severe: ISevere: (Severe: iPoor: 
| depth to rock, | slope, | depth to rock, | seepage, | area reclaim, 
| percs Slowly, | large stones. | slope, | Slope, 1 too clayey, 
| Slope. | | too clayey. | too clayey. i large stones. 
' 1 1 ' 1 
I I 1 i i 
Sinnigam----------- iSevere: iSevere: iSevere: ISevere: | Poor 
| depth to rock, { depth to rock, || depth to rock, | depth to rock, | area reclaim, 
| Slope. | slope, | slope, | Slope. | too clayey, 
I i large stones. I too clayey. i i small stones. 
' I I ! ' 
1 I I I 1 
218: i I i I I 
Brazon*#------~---- ISevere: ISevere: iSevere: i Moderate: i Poor 
| peres slowly, | slope, | Seepage, | Slope. | too clayey, 
t large stones. | large stones. | too clayey. i i hard to pack, 
i ì i i | large stones. 
I ' I I i 
I I I I 1 
Loken-------------- (Severe: ISevere: ISevere: IModerate: iPoor: 
i peres slowly. | slope. | too clayey. | Slope. | too clayey, 
i i | ' I small stones. 
i I I I i 
28*: i I ' I i 
Brazon**---------—— ISevere: ISevere: ISevere: (Severe (Poor: 
| peres slowly, | Slope, | Seepage, t slope | too clayey, 
| slope, | large stones. | Slope, i I hard to pack, 
| large stones. j | too clayey. | | large stones. 
I ' t 1 1 
I t I I 3 
Loken-------------- ISevere: ISevere: iSevere: iSevere iPoor: 
| peres slowly, | slope. | slope, | slope. I too clayey, 
| slope. i | too clayey. ' | small stones, 
I i i i | slope. 
' I i i i 
29------------------ i Moderate: i Moderate: iModerate: iSlight---------- | Poor 
Bridger | peres slowly. ! seepage, | too clayey. ! i small stones. 
I | slope. i i I 
i i l i i 
30%: i i I E ' 
Bridger ------------ iModerate: iModerate: (Moderate: iSlight---------- IPoor: 
peres slowly. | seepage, | too clayey, i small stones. 
i slope, 1 large stones. i 
t t I 
| | | 


See footnotes at end of table. 
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Soil name 


30%: 


and 
map symbol 


Raynesford--------- 


31--- 


Bridger Variant 


TABLE 8.--SANITARY FACILITIES--Continued 


I 

i Septic tank 
[ absorption 
j fields 
| 

i 

i 


peres slowly. 


ISevere: 


peres slowly, 


' 
I 
| slope. 
i 
' 
l 
i 


3δ------------------ iSevere: 
Burnel | peres slowly. 
' 
! 
33------------------ (Severe: 
Burnel | peres slowly. 
' 
! 
3δ------------------ ISevere: 
Burnette | peres slowly, 
t 
i 
I 
35%: i 
Burnette----------- isevere: 
| peres slowly. 
' 
' 
Burnette Variant---iSevere: 
i depth to rock, 
| peres slowly. 
+ 
i 
36%: i 
Burnette----------- ISevere: 


percs slowly. 


Burnette Variant**-|Severe: 


Rock outcrop. 


e 
depth to rock, 
p 


[i 
I 
' 
l 
I 
! 
| peres slowly. 
' 
h 
I 
i 
1 


ISevere: 
peres slowly. 


| peres slowly, 
| Slope. 
' 
t 


ISevere: 
depth to rock., 
slope. 


See footnotes at end of table. 


Sewage lagoon 
areas 


Moderate: 
seepage, 
slope, 
large stones. 


lope. 


derate: 
eepage, 


uoo 


e 
seepage, 
slope. 


Trench 
Sanitary 
landfill 


derate: 
oo clayey, 
arge stones. 


ao 


Severe: 

slope, 

too clayey, 
large stones. 


vere: 
oo clayey. 


cto 


vere: 
oo clayey. 


στο 


vere: 
oo clayey. 


το 


vere: 
eepage, 
oo clayey. 


cr uomo 


vere: 
oo clayey. 


eto 


seepage, 
too clayey. 


seepage, 
slope, 
too clayey. 


Soil survey 


| 
Area i Daily cover 
sanitary { for landfill 
landfill I 
! 
i 
Slight----------- 1Ροογ: 
| small stones. 
' 
| 
I 
Severe |i Poor: 
slope. | too clayey, 
| hard to pack, 
| large stones. 
+ 
l 
Slight----------- i Poor: 
| too clayey, 
| hard to pack. 
1 
1 
Slight--------- == i Poor: 
| too clayey, 
| hard to pack. 
' 
l 
Slight----------- jPoor: 
| too clayey. 
1 
I 
' 
! 
Slight----------- | Poor: 
| too clayey. 
' 
| 
Severe: i Poor: 
Seepage. | area reclaim, 
| too elayey, 
| hard to pack. 
, 
! 
Moderate: | Poor: 
slope. | too clayey. 
1 
Í 
Severe: i Poor: 
seepage. | area reclaim, 
| too clayey, 
| hard to pack. 
, 
| 
(iSlight----------- i Poor: 
| area reclaim. 
1 
iSlight----------- |iPoor: 
| area reclaim. 
' 
' 
Severe: | Poor: 
seepage. | area reclaim, 
i too clayey, 
| hard to pack. 
1 
} 
Severe: IPoor: 
slope. | area reclaim, 
| slope. 
1 
l 
Severe: i Poor: 
seepage, i area reclaim, 
slope. | too clayey, 
| hard to pack. 
' 
| 
, 
I 


Fergus County, Montana 


TABLE 8.--SANITARY FACILITIES--Continued 


Soil name and Septic tank 


I 
, 
4 
map symbol i absorption 
i fields 
I 
I 
398; i 
Cabston------------ ISevere: 
| peros slowly, 
| slope. 
! 
i 
Delplain----------- iSevere: 
| depth to rock, 
| slope. 
t 
; 
1 
"08; ! 
Cabston------------ ISevere: 
| peres slowly, 
| slope. 
i 
| 
Delplain----------- isevere: 
| depth to rock, 
| Slope. 
' 
Crago-------------- (Severe: 
| poor filter, 
| slope. 
' 
' 
α]------------------ iSevere: 
Castle | depth to rock, 
| peres slowly. 
I 
' 
l2--------------——-- iSevere: 
Castle** I depth to rock, 
i peres slowly. 
I 
α3------------------ ISevere: 
Castle** | depth to rock, 
| peres slowly, 
| slope. 
I 
l 
HH; I 
Castner------------ ISevere: 
| depth to rock. 
I 
I 
' 
i 
Castner------------ iSevere: 
| depth to rock. 
I 
' 
! 
45#: i 
Castner------------ i Severe: 
i depth to rock. 
' 
| 
H 
Amherst------------ iSevere: 
| depth to rock. 
1 
I 
ἃδ------------------ iSevere: 
Cheadle depth to rock. 


See footnotes at end of table. 


Sewage lagoon 


areas 


Severe: 
slope. 


Severe: 


depth to rock, 


slope. 


Severe: 
slope. 


Severe: 


depth to rock, 


slope. 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 


depth to rock, 


slope. 


Severe: 
seepage, 


depth to rock, 


slope. 


Severe: 
seepage, 


depth to rock. 


Severe: 


depth to rock, 


Severe: 


depth to rock, 


slope, 
large stones. 


Trench 
sanitary 
landfill 


Severe: 
slope, 
too clayey. 


Severe: 

depth to rock, 
slope, 

too clayey. 


Severe: 
slope, 
too clayey. 


Severe: 

depth to rock, 
slope, 

too clayey. 


Severe: 
slope. 


Severe: 
seepage, 
too clayey. 


Severe: 
seepage, 
too clayey. 


Severe: 
seepage, 
slope, 
too clayey. 


Severe: 


depth 


seepage. 


Severe: 


depth 


seepage. 


Severe: 
depth to rock, 
seepage. 


Severe: 


depth 


Severe: 


depth 
large 


to rock, 


to rock, 


to rock. 


to rock, 
stones. 


Area 
sanitary 
landfill 


Severe: 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
depth to rock, 
seepage. 


Severe: 
depth to rock, 
seepage. 


Severe: 
depth to rock, 
seepage. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


449 


Daily cover 
for landfill 


Poor: 

too clayey, 
small stones, 
slope. 


Poor: 

area reclaim, 
too clayey, 
small stones. 


Poor: 

too clayey, 
small stones, 
slope. 


Poor: 

area reclaim, 
too clayey, 
small stones. 


Poor: 

seepage, 
small stones, 
slope. 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 


Poor: 

area reclaim, 
seepage, 
small stones. 


Poor: 

area reclaim, 
seepage, 
small stones. 


Poor: 

area reclaim, 
seepage, 
small stones. 


Poor: 
area reclaim. 


Poor: 
area reclaim, 
small stones. 


450 Soil survey 


TABLE 8.--SANITARY FACILITIES--Continued 


peres slowly. 


l I l I l 
Soil name and i Septic tank | Sewage lagoon | Trench i Area 1 Daily cover 
map Symbol | absorption i areas i sanitary I sanitary i for landfill 
i fields { i landfill I landfill i 
I I ' I t 
| | i i | 
U ! Severe l Severe: i Severe: i Severe: i Poor: 
Cheadle ! depth to rock, ! depth to rock, | depth to rock, ! depth to rock, i area reclaim, 
| slope. | slope, | slope, | slope. | small stones, 
i i large stones. | large stones. | | slope. 
I 1 |) ' ' 
I I I I i 
Ἠδ------------------ IModerate: iSevere: (Severe ISevere: IFair: 
Chinook | slope. | seepage, | seepage. | seepage. | slope 
i i slope. ' i i 
i i I i } 
ἢθ------------------ ISevere: ISevere: iSevere iSevere: i Poor: 
Chinook | slope. | seepage, | seepage, | seepage, i slope. 
' ! slope. | slope | slope. i 
I I 1 ' ῃ 
I I l t 1 
50------------------ jSlight----------- (Severe: (Severe: ISevere: i Poor 
Crago Variant i | seepage. | seepage. | seepage. | seepage, 
i i i i ! small stones. 
i ! i ! I 
51*: I i i I I 
Creed-------------- ISevere: ISlight----------- iSlight-~---------- iSlight----------- IGood. 
| peres slowly. i i i 
1 1 I t 1 
t I I i 1 
Gerdrum------------ ISevere iSlight----------- iSlight----------- iSlight----------- {Poor 
| peres slowly. I I i I hard to pack. 
1 I 1 1 1 
1 1 I I 1 
52%; I i ' ' i 
Creed-------------- (Severe: IModerate: iSlight----------- iSlight----------- (Good. 
| peres slowly. | slope. i | 
ῃ l I t |] 
I I I j I 
Gerdrum------------ ISevere: IModerate: ISlight----------- iSlight----------- | Poor: 
| peres slowly. | slope. ] { | hard to pack. 
I f ' ' I 
i 1 1 I LU 
53*: i i I I i 
Daglum------------- iSevere: ISlight----------- iSevere iSlight----------- (Poor: 
! peres slowly. i | too clayey, i | too clayey, 
! ! | excess sodium, | | excess sodium. 
I i | excess salt. i i 
I 1 l ' 4 
I I I 1 l 
Adger-------------- iSevere iSlight----------- iSevere ISlight------ -----|Poor: 
| peres slowly. i | too clayey, i | too clayey, 
' i | excess sodium, | | hard to pack, 
I i | excess salt. i | excess salt. 
' I t ! 1 
I I 1 I I 
54*; ' i I i i 
Daglum------------- ISevere IModerate: ISevere: ISlight----------- (Poor: 
| peros slowly. | slope. | too clayey, i | too clayey, 
| i ! excess sodium, | | excess sodium. 
! | ! excess salt. 1 i 
i i I i i 
Adger-------------- i Severe Moderate i Severe iSlight----------- i Poor: 
| peres slowly. | slope. | too clayey, i | too clayey, 
! i | excess sodium, | | hard to pack, 
| I | excess salt. i | excess salt. 
' I I I 1 
l I I 1 I 
βδ------------------ i Severe ISlight----------- ISevere: iSlight----------- i Poor: 
Danvers | peres slowly. | | too clayey. I | too clayey. 
1 1 I 1 ' 
I I ' i t 
56------2..-----2---- |Severe: IModerate: ISevere: ISlight----------- i Poor: 
Danvers i peres slowly. | slope. | too clayey. i | too clayey. 
t L I IH ' 
1 l 1 l 1 
5T*: i ' ! I i 
Danvers------------ i Severe: ISIíÍght----------- ISevere: ISlight-------—--- i Poor: 
| peres slowly. { | too clayey. } | too clayey. 
I I ' t J 
I l l + I 
Acel--------------- ISevere: ISlight----------- iSevere: iSlight----------- iPoor: 
| peres slowly. i | too clayey. i | too clayey. 
t ' t 1 , 
1 I t I i 
58%: ' I i i i 
Danvers------------ iSevere: ISlight----------- ISevere: ISlight----------- (Poor: 
I t 
' ' 
I I 


See footnotes at end of table. 


Fergus County, Montana 


Soil name and 
map symbol 


58%: 


Tamaneen--------- 


59, 
Darret 


618; 


Darret*î*---—---——- 


Terrad**__ 


62*: 


Delpoint--------- 


Yawdim----------- 


63%: 


Dilts**-------.-- 


Rock outerop. 


65*: 


TABLE 8.--SANITARY FACILITIES--Continued 


I 

i Septic tank 
i absorption 
i fields 
l 
' 
l 
1 
I 


ISevere: 
depth to rock, 
peres slowly. 


Severe: 
depth to rock, 
peres slowly. 


i Severe: 
peres slowly. 


ISevere: 
peres slowly. 


ISevere: 
depth to rock. 


ISevere: 
depth to rock. 


(Severe: 
depth to rock, 
peres slowly. 


Severe: 
depth to rock, 
slope. 


ISevere: 
depth to rock, 
percs slowly, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
I depth to rock, 
i peres slowly, 
| Slope. 
! 
i 


Severe: 
depth to rock, 
slope. 


See footnotes at end of table. 


1 
I 
' 
I 
' 
|] 
I 
I 
I 
1 
H 
1 
' 
I 
1 
I 
' 
Y 
' 
i} 
' 
I 
I 
I 
I 
4 
' 
l 
I 
l 
' 
I 
' 
t 
I 
I 
t 
1 
I 
I] 
i 
' 
|] 
ῃ 
I 
' 
I 
' 
I 
! 
D 
I 
I 
1 
t 
I 
' 
[i 
i 
t 
I 
t 
I 
1 
1 
a 
1 
1 
I 
' 
1 
' 
I 
' 
I 
' 
' 
I 
I 
I 
l 
' 
I 
n 
I 
' 
I 
' 
I 
' 
y 
I 
I 
1 
1 
' 
U 
' 
I 
1 
U 
1 
I 
H 
1 
I 
I 
' 
i 
' 
y 
' 
1 
1 
i 
' 
1 
' 
! 
f 
I 
' 
l 
t 
I 


Sewage lagoon 
areas 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
slope. 


Moderate: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 
Slope. 


Severe: 
seepage. 


Severe: 
seepage, 
Slope. 


Severe: 
seepage, 
Slope. 


Severe: 
seepage, 
slope. 


Trench 
sanitary 
landfill 


Severe: 
seepage. 


Severe: 
seepage, 
too clayey. 


Severe: 
seepage, 
too clayey. 


Severe: 
seepage, 
too clayey. 


Moderate: 
Slope. 


Moderate: 
Slope. 


Severe: 
slope. 


Area 
sanitary 
landfill 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 


slope. 


Severe: 


slope. 


Severe: 
slope. 


Severe: 
slope. 
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Daily cover 
for landfill 


Poor: 
seepage, 
small stones. 


Poor: 
area reclaim, 
too clayey. 


Poor: 
area reclaim, 
too clayey. 


Poor: 
too clayey, 
hard to pack. 


Poor: 


area reclaim. 


Poor: 
area 
hard 


reclaim, 
to pack, 


Poor: 
area 
hard 


reclaim, 
to pack. 


Poor: 
area 
hard 


reclaim, 
to pack. 


Poor: 

area reclaim, 
hard to pack, 
slope. 


Poor: 

area reclaim, 
hard to pack, 
slope. 


Poor: 

area reclaim, 
hard to pack, 
slope. 


Poor: 

area reclaim, 
hard to pack, 
slope. 


Poor: 

area reclaim, 
hard to pack, 
slope. 
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Soil name and 
map symbol 


Wayden*#~-------- 


T1*: 


Doughty---------- 


Ashuelot Variant--- 


See footnotes 


' 
k 
' 
I 
4 
I 
1 
I 
1 


n 
--ἱ 


I 
I 
Η 
' 
{ 
I 
' 
I 
' 
I 
' 
+ 
l 
1 
I 
' 
! 


' 
I 
I 
' 
1 
' 
t 
1 
t 
I 
I 
1 
M 
1 
I 


at 


IS 


TABLE 8.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 
fields 


depth to rock. 


depth to rock. 


Severe: 
depth to rock, 
percs slowly. 


Severe: 
percs slowly, 
slope. 


slope. 


Severe: 
percs slowly. 


Moderate: 
slope, 
large stones. 


slope. 


e 
percs slowly, 
slope. 


Severe: 

depth to rock, 
peres slowly, 
slope. 


depth to rock, 
slope. 


Moderate: 
peres slowly. 


Severe: 
cemented pan, 
p 


oor filter. 


end of table. 


Sewage lagoon 
areas 


lope. 


aun o 
o 
o 
ke] 
m 
σα 
Φ 


6 
seepage, 
slope. 


vere: 
eepage, 
emented pan. 


oaob 


= = 
uo ao 


= 
no 


Se 
8 
s 
t 


= 
no 


ζω 
ao 


Se 
s 
s 
t 


Se 
8 
5 
t 


uo 


Trench 
sanitary 
landfill 


derate: 
lope. 


derate: 
lope. 


derate: 
lope. 


vere: 
eepage, 
lope, 

oo clayey. 


derate: 
lope. 


eepage, 
lope. 


vere: 
lope. 


vere: 
eepage, 
lope, 

oo clayey. 


vere: 
eepage, 
lope, 

oo clayey. 


eepage. 


I 
1 
l 
1 
1 
i 
[ 
' 
I 
I 
I 
I 
I 
Li 
i 
' 
I 
I 
1 
I 
' 
l 
' 
1 
1 
I 
I 
I 
i 
I 
f 
I 
à 
I 
1 
l 
' 
t 
1 
I 
1 
I 
1 
l 
I 
I 
' 
I 
I 
I 
f 
[ 
1 
|] 
I 
I 
' 
i 
I 
r 
' 
I 
' 
4 
1 
I 
I 
I 
I 
I 
t 
u 
i 
I 
' 
I 
| 
f 
' 
I 
I 
I 
1 
I 
[i 
i 
t 
4 
1 
U 
ῃ 
I 
[i 
1 
1 
I 
' 
ῃ 
+ 
l 
t 
i 
i 
t 
1 
I 
' 
I 
1 
I 
H 
l 
i 
' 
1 
I 
t 
1 
I 
t 
I 
' 
I 
' 
l 
' 
I 
I 
I 
' 
I 
1 
I 
i 
' 
I 
1 
' 
I 


Area 
sanitary 
landfill 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
seepage, 
8 


lope. 


Moderate: 
slope. 


e 
seepage, 
slope. 


e 
cemented pan, 
seepage. 


Soil survey 


Daily cover 
for landfill 


area reclaim, 
hard to pack. 


area reclaim, 
hard to pack. 


area reclaim, 
hard to pack. 


rea reclaim, 
lope. 


uo ο 


area reclaim, 
too clayey, 
hard to pack. 


oor: 
seepage, 
s 


slope. 


eepage, 
mall stones, 
lope. 


uauo 


oor: 
area reclaim, 
slope. 


area reclaim, 
too clayey, 
hard to pack. 


oor: 
area reclaim, 
too clayey, 

hard to pack. 


Poor: 
seepage, 
small stones. 


oor: 
area reclaim, 
seepage, 

small stones. 
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TABLE 8.--SANITARY FACILITIES--Continued 


t I I I 1 
Soil name and } Septic tank | Sewage lagoon | Trench i Area ὶ Daily cover 
map symbol i absorption i areas i sanitary i sanitary | for landfill 

i fields i i landfill H landfill i 


72*, 73%, 74%; 


Doughty------------ i Moderate: Severe: Severe: Severe: Poor: 
| peres Slowly. Seepage. Seepage. seepage. seepage, 
i small stones. 
t 
I 
Judith------------- iSlight----------- Severe: Severe: Severe: Poor: 
i seepage. seepage. seepage. small stones. 
t 
i 
T5*: i 
Doughty------------ IModerate: Severe: Severe: Severe: Poor: 
| peres slowly. seepage. seepage. seepage. seepage, 
i small stones. 
' 
' 
Sipple------------- iSevere: Severe: Severe: Slight----------- Fair: 
| peres slowly. Seepage. Seepage. too clayey, 
i small stones, 
| thin layer. 
I 
1 
T6------------------ iSevere: Severe: Severe: Severe Poor: 
Dryadine depth to rock, depth to rock, depth to rock, depth to rock. area reclaim, 
large stones. slope, large stones. Seepage, 


large stones. small stones. 


I I 1 4 
i 1 ' 1 
E 1 | I 
' | ' t 
I t l 1 
1 ' ῃ ' 
1 1 V I 
t ' + 1 
I 1 i I 
' ' ' ' 
I I I I 
1 ' ' t 
l I I I 
I I ' I 
I l 1 1 
1 1 ' 1 
I I I i 
A 1 | + 
I I l I 
' 1 I 1 
I l I 1 
, LI ῃ i 
I I l I 
' ' 1 ' 
I I 1 I 
IH ' ' ' 
ῃ I I I 
t ' , ' 
t I [ I 
| ' ' t 
l 4 I i 
i i ' I 
f ' | Li 
t + I 1 
ῃ 1 1 ΙΙ 
l i I I 
' ' I ' 
I I I I 
I ' I t 
l I 1 I 
| t | 1 
l I l I 
i I i i 
l i I i 
i I I i 
77*. | ! ! ' 
Dumps i i I i 
i i i I 
Τ8δ--------------------- ISevere: iSevere: ISevere: ISevere: iPoor: 
Eltsac ** | depth to rock, i seepage. | Seepage, | Seepage. | area reclaim, 
i peres slowly. i i too clayey. i | too clayey, 
i I! i i | hard to pack. 
I I i i i 
Του: I I i i I 
Eltsac*#-~---.----- iSevere: (Severe: ISevere: ISevere: | Poor: 
| depth to rock, ! seepage. i seepage, | seepage. | area reclaim, 
| peres slowly. | | too clayey. i | too clayey, 
i } i i i hard to pack. 
' ' I | ' 
I i I l I 
Lawther------------ ISevere: iModerate: ISevere: iSlight----------- (Poor: 
| peres slowly. i slope. | too clayey. i | too clayey, 
i I t i | hard to pack. 
i i i I I 
80%; i I ' ! I 
Eltsac**—--------——- ISevere: ISevere: ISevere: poevere | Poor: 
| depth to rock, | seepage, | Seepage, { seepage, | area reclaim, 
| peres slowly, | Slope. t slope, | Slope. i too clayey, 
| slope. | | too clayey. | i hard to pack. 
I ' I t I 
I I 1 1 I 
Norbert #*#--.------- iSevere: (Severe: iSevere: ISevere: Poor: 
| depth to rock, || seepage, | seepage, ì seepage, | area reclaim, 
| slope. | slope. | slope, | slope. | too clayey, 
i I | too clayey. | | hard to pack. 
` ' ' ' ' 
I t I l I 
81*: i i i i i 
Elve--------------- ISevere: (Severe: ISevere: i Severe: (Poor: 
| slope, | seepage, | seepage, | seepage, | seepage, 
| large stones. | Slope, | slope, | slope. | small stones, 
{ | large stones. | large stones. I i slope. 
' 1 I ' ' 
1 H I I l 
Arcette------------ ISevere: iSevere: ISevere: ISevere: i Poor: 
i poor filter, | Seepage, | seepage, | seepage, | seepage, 
| Slope. | slope, | slope, | Slope. 1 small stones, 
i I large stones. | large stones. H | slope. 
` I t ' 1 
I U 1 1 t 
θδ------------------- ISevere: i Severe: | Severe: I Severe: IFair: 
Enbar | wetness. | seepage, | seepage, | wetness. | wetness, 
i | flooding, | wetness. i | thin layer. 
| ! wetness. | H i 
t ῃ 1 1 ' 
I I 1 1 I 


See footnotes at end of table. 


454 Soil survey 


TABLE 8.--SANITARY FACILITIES--Continued 


| peres slowly. 
1 
l 


I I I I 1 
Soil name and i Septic tank | Sewage lagoon | Trench i Area i Daily cover 
map symbol i absorption i areas i sanitary i sanitary 1 for landfill 
| fields I i landfill } landfill i 
t t I I i 
i i i i I 
83%: ' ' | I i 
Enbar-------------- ISevere: {Severe: iSevere: (Severe: IFair: 
| wetness. | Seepage, i Seepage, | wetness. | wetness, 
} t flooding, | wetness, i | thin layer. 
i | wetness. i i I 
| | | | 
Nesda-------------- iSevere: i Severe: i Severe: i Severe: i Poor: 
| poor filter. | seepage, | Seepage, | Seepage. | seepage, 
i | flooding. | too sandy. i | too sandy, 
' i I i | small stones. 
1 1 ' J i 
l y 1 I 1 
8g --------.---------- ISevere: (Severe: ISevere: iSevere: | Poor: 
Ernem | depth to rock. || depth to rock. i depth to rock, | depth to rock. i area reclaim, 
i i | too clayey. i | too clayey, 
i i I i | small stones. 
I H { ' ' 
I " I i I 
85 ----------~-------- | Severe: ISevere: iSevere: (Severe | Poor: 
Ernem ! depth to rock, | depth to rock, | depth to rock, | depth to rock. || area reclaim, 
| large stones. | large stones. | too clayey. | | too clayey, 
i i i i i large stones. 
1 + 1 I ' 
' l I I I 
86% I i ' i i 
Ernem-------------- ISevere: ISevere: ISevere: | Severe: I Poor: 
| depth to rock. | depth to rock, | depth to rock, | depth to rock. | area reclaim, 
! | slope. i too clayey. | | too clayey, 
I i ' | | small stones. 
! ῃ I I ! 
I 1 1 I l 
Delplain----------- ISevere: iSevere: iSevere: (Severe: iPoor: 
! depth to rock. {| depth to rock, | depth to rock, | depth to rock. i area reclaim, 
i ! slope. | too clayey. i | too clayey, 
i i I i I Small stones. 
' [i ' 1 , 
I I I t I 
Tannas*------------ iSevere: ISevere: IModerate IModerate: | Poor: 
| depth to rock, ! seepage, | Slope. | Slope. | area reclaim, 
| peres slowly. | Slope. i i | too clayey. 
' t ' “ ' 
I V I 1 I 
B7------.---.-------- iSevere: ISlight----------- iSevere: iSlight----------- i Poor: 
Ethridge | peres slowly. i | too clayey i | too clayey. 
' [i ' |) I 
I I 1 I I 
βδ------------------ ISevere: |i Moderate: iSevere: iSlight----------- IPoor: 
Ethridge | peres slowly. | slope. i too clayey. i | too clayey. 
' ' ' ' ' 
I I 1 i 1 
89*: I ! ' I i 
Ethridge----------- ISevere: i Moderate: (Severe: ISlight----------- IPoor: 
| peres slowly. | Slope. | too clayey. i | too clayey. 
Li t ' I ' 
i t 1 4 I 
Cabston------------ (Severe: IModerate: ISevere: iSlight----------- | Poor 
| peres slowly. | Slope. | too clayey. i i too clayey, 
i i i i | small stones. 
4 t ' 1 ' 
) 1 I i I 
g0------------------ IModerate: iModerate: iModerate: ISlight----------- iFair 
Evanston | peres slowly. | Seepage. | too clayey. ì ( too clayey. 
' ' , I ' 
I l ! F I 
g1------.------------ IModerate: IModerate: IModerate: iSlight----------- IFair: 
Evanston | peres slowly. | seepage, | too clayey. i i too clayey. 
! | slope. i i i 
1 i I i ' 
-δ------------------ ISevere: (Severe: ISevere: ιϑ]ἰρῃς----------- (Fair: 
Fairfield | peres slowly. | seepage. | seepage. i | too clayey, 
| i i l | small stones. 
i ! I i I 
93%: ' j i ' i 
Fairfield---------- ISevere: ISevere: i Severe: ISlight----------- Fair: 
| percs slowly. | seepage. | seepage. i | too clayey, 
i I I i | small stones. 
4 t J ' 1 
1 [ I ' 1 
Danvers------------ (Severe: ISlight----------- iSevere iSlight----------- |i Poor: 
t ' 
| | 


| too clayey. 
4 
I 


See footnotes at end of table. 
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TABLE 8.--SANITARY FACILITIES--Continued 


hard to pack. 


I l I l l 
Soil name and i Septic tank | Sewage lagoon | Trench H Area i Daily cover 
map symbol i absorption i areas i sanitary i sanitary i for landfill 
| fields I ' landfill } landfill I 
I 1 t I l 
I I I i i 
94*: i i I I I 
Fair field---------- (Severe: ISevere: ISevere: iSlight----------- iFair: 
| peres slowly. | Seepage. | Seepage. i | too clayey, 
i ! I i | small stones. 
I ῃ ῃ 1 ' 
I i I I I 
Danvers------------ ISevere: iModerate iSevere: |Slight----------- i Poor: 
i peres slowly. | slope. | too clayey. i | too clayey. 
| I ' ' ' 
l l t I t 
95", 961: ! i | | | 
Fairfield---------- ISevere: ISevere: ISevere: ISlight----------- iFair 
| peres slowly. | Seepage. | Seepage. i i too clayey, 
' I ' i | small stones. 
t ΙΙ 1 ῃ | 
I I I l l 
Judell---------.--- iModerate: iSevere: tSevere: iSlight----------- (Fair 
| peres slowly. | Seepage. | Seepage. i | too clayey 
1 I I 1 1 
I I I L l 
97, 98-------------- i Moderate: |i Moderate: IModerate: iSlight----------- iFair 
Farnuf | peres slowly. | Seepage, | too clayey. i i too clayey, 
! | Slope. i i ! small stones. 
1 ! ' d ' 
I t I 4 l 
99------------------ iModerate: iSevere: iModerate: IModerate IFair: 
Farnuf | peros slowly, | slope. i slope, | slope. | too clayey, 
| slope. | I too clayey. i I small stones, 
! y I i | slope. 
i i i I I 
100----------------- ISevere: ISlight----------- ISevere: iSlight----------- i Poor 
Fergus | peres slowly. | | too clayey. i i too clayey. 
H I ' I ' 
4 I ' l I 
101----------------- ISevere: IModerate: ISevere: iSlight----------- | Poor 
Fergus | peres slowly. | slope. | too clayey. t | too clayey. 
' I 1 I l 
l I I l I 
102*: i i i i ' 
Firada------------- ISevere: iSevere: ISevere: ISevere: |i Poor: 
| depth to rock, { depth to rock, | depth to rock, | depth to rock, | area reclaim, 
| Slope, | slope, | slope, I slope. 1 small stones, 
i large stones. | large stones. | large stones. i i slope. 
I ' I 1 [i 
l I I I I 
Sheege------------- iSevere: ISevere: | Severe: I Severe: Poor: 
i depth to rock, | depth to rock, į depth to rock, ! depth to rock, | area reclaim, 
i slope. i slope, | slope, | slope. | small stones, 
| | large stones. | large stones. i | slope. 
I I i i I 
Rock outerop. I I | | I 
! I i ' I 
i ῃ I 1 1 
1038: I I i I | 
Flasher------------ ISevere: ISevere: i Severe: i Severe: i Poor: 
I depth to rock, | seepage, | seepage, | seepage, | area reclaim, 
| slope. ! slope. t slope. | slope. | slope. 
I | d ' ' 
I ' 1 ' i 
Tally-------------- severe: i Severe: i Severe: i Severe i Poor: 
i slope. | seepage, i seepage, | seepage, i slope 
i | slope. i slope. i slope. i 
' I ' ' ' 
I l l t I 
Rock outerop. i I I i i 
I t i I ' 
l I I I I 
1θἡ----------------- ISevere: iModerate: (Moderate: ISlight----------- (Fair: 
Floweree | peres slowly. | Slope. | too elayey. i I too clayey. 
' ' 1 ῃ ῃ 
I I t I I 
105%, ' i ! i i 
Fluvaquentic ! | i ! ' 
Haplaquolls I ! i i i 
| ' ' ' I 
l I 1 I I 
106----------------- ISevere: iSevere: iSevere: i Moderate: i Poor: 
Frazer peres slowly. | flooding. | too clayey. | flooding. | too clayey, 
I I I 1 
| | | | 
I 1 I I 


See footnotes at end of table. 
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TABLE 8.--SANITARY FACILITIES--Continued 


I I I l 
Soil name and i Septie tank | Sewage lagoon | Trench I Area 
map symbol i absorption i areas i sanitary i sanitary 
i fields í i landfill i landfill 
a E T TCr ΕΕ ΕΕ 
1 l I 1 
I i i I 
107----------------- ISevere ISlight----------- ISevere: {Slight----------- 
Gerber | peres Slowly. i | too clayey. i 
t t I ' 
| ! | 
108, 109------------ ISevere: IModerate: !Severe: iSlight----------- 
Gerber | peres slowly. | slope. | too clayey. i 
I I ' ! 
| | ' 
I I I I 
1108: i i i i 
Gerber------------- ISevere iModerate: Severe: iSlight----------- 
| peres slowly. | slope. | too clayey. i 
' | t ' 
| | | | 
Winifred----------- ISevere: iSevere: iSevere | Severe 
! depth to rock, | seepage. | Seepage, | seepage. 
| peres slowly. I | too clayey. | 
I 1 1 ! 
| | | | 
111----------------- ISevere: IModerate: {Slight---------~-- iSlight----------- 
Gerdrum | peres slowly. | slope. i | 
I ' 1 1 
l I l l 
112%: i 1 i i 
Gerdrum------------ ISevere iSlight----------- iSlight---~------~ iSlight-------+---- 
| peres slowly. } I i 
1 1 ' t 
t | y t 
Absher------------- iSevere: iSlight----------- ISevere: iSlíght----.------- 
| peres slowly. i I excess salt. | 
' f ' ' 
t 4 I t 
113*: f i i i 
Gerdrum------------ iSevere: i Moderate: iSlight----------- ISlight----------- 
|! peres slowly. ! slope. i i 
t ' ' ' 
l I I I 
Absher------------- ISevere: (Moderate: ISevere: iSlight----------- 
| peres slowly. | slope. | excess salt. ì 
! ' t M 
I J i E 
114---2-------------- IModerate: Severe: i Severe: i Moderate: 
Hanson | peres slowly, i slope, | large stones. i slope. 
| slope, | large stones. i i 
! large stones. i l I 
1 1 1 | 
t I I l 
115--------.-------.- !Severe: ISevere: IModerate: IModerate: 
Harlem i peres slowly. | flooding. | flooding. i flooding. 
I I I I 
I I t I 
116, 117------------ IModerate: ISevere: (Moderate: iModerate: 
Havre | peres slowly. i flooding. i flooding. | flooding. 
i ' t I 
1 1 i I 
118% i i ! i 
Havre-------------- ISevere: ISevere: ISevere: ISevere: 
| flooding. | flooding. | flooding. | flooding. 
' ' t ! 
I I 1 I 
Harlem------------- ISevere: iSevere: (Severe: ISevere: 
| flooding, | flooding. | flooding. | flooding. 
! peres slowly. i i | 
' ' ' + 
I I I ' 
119----------------- ‘Severe ISevere: ISevere iSevere: 
Hibar | depth to rock. ! depth to rock. | depth to rock. I depth to rock. 
t ' I ' 
I i I I 
19081 I i I i 
Hibar-------------- (Severe: ISevere: iSevere ISevere: 
! depth to rock. | depth to rock. | depth to rock. i depth to rock. 
' I ' ! 
I I l I 
Castner------------ iSevere: iSevere: iSevere i Severe: 
depth to rock. | seepage, | depth to rock, i depth to rock, 
| depth to rock. i seepage | Seepage. 
í ' t 
' ' ' 
l t I 


See footnotes at end of table. 
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1 


[ 
1 
1 
H 
I 
' 


Soil survey 


Daily cover 
for landfill 


Poor: 
too clayey, 
hard to pack. 


Poor: 
too clayey, 
hard to pack. 


Poor: 
too clayey, 
hard to pack. 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 


Poor: 


hard to pack. 


Poor: 


hard to pack. 
Poor: 


hard to pack. 


Poor: 


hard to pack. 
Poor: 


hard to pack. 
Poor: 


small stones. 


Poor: 
hard to pack. 


Good. 


Good. 


Poor: 


hard to pack. 


Poor: 


area reclaim. 


Poor: 
area reclaim. 
Poor: 

area reclaim, 
seepage, 
small stones. 
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1 I I I 1 
Soil name and i Septic tank | Sewage lagoon | Trench i Area i Daily cover 
map Symbol k absorption i areas i sanitary i sanitary | for landfill 

| fields i i landfill i landfill | 


small stones. 


I l I I 
I i i i 
1218; i i I 
Hibar-------------- ISevere {Severe iSevere: ISevere: IPoor: 
I depth to rock. | depth to rock, i depth to rock. i depth to rock. | area reclaim. 
i | Slope. ì i i 
I i I I I 
Castner------------ ISevere: ISevere: iSevere: | Severe: 1ΡοοΓ: 
| depth to rock. | seepage, | depth to rock, I depth to rock, i area reclaim, 
i | depth to rock, || seepage. | seepage. | seepage, 
i | Slope. i i i small stones. 
I I I t ' 
l l I 1 I 
122*; i i I I i 
Hibar-------------- ISevere: ISevere: I Severe: tSevere i Poor: 
i depth to rock. | depth to rock. | depth to rock. i depth to rock. i area reclaim. 
H ' I I ' 
I ' l l i 
Castner------------ iSevere: (Severe: iSevere: iSevere: | Poor: 
| depth to rock. | Seepage, I depth to rock, i depth to rock, | area reclaim, 
| | depth to rock. | seepage. | seepage. | seepage, 
i I I ' | small stones. 
1 I t 1 ' 
' l I I t 
123----------------- (Severe: IModerate: iSevere: iSlight----------- i Poor: 
Hoosan | peres slowly. | slope. | too clayey. ' i too clayey. 
t 1 | I 
i i l I U 
1248; ! ! ! ! | 
Hughesville-------- ISevere: ISevere: Severe: | Severe (Poor: 
| depth to rock, | depth to rock, | depth to rock, {| depth to rock, i area reclaim, 
| Slope, | slope, | Slope, | Slope | small stones, 
! large stones. | large stones. | large stones. i | Slope. 
1 1 I I 4 
' ! I I 1 
Skaggs------------- ISevere: iSevere: ISevere: i Severe: | Poor: 
i depth to rock, | depth to rock, i depth to rock, i depth to rock, | area reclaim, 
| slope. | slope. | slope. | Slope. | small stones, 
i I i i i slope. 
! I i I l 
1258; I I i i I 
Hughesville-------- ISevere: ISevere: ISevere: ISevere i Poor: 
| depth to rock, | depth to rock, | depth to rock, | depth to rock. | area reclaim, 
| large stones. | slope, | large stones. i i small stones. 
H | large stones. | | | 
I ' I H t 
I 4 I 1 I 
Τίδβ--------------- ISevere: ISevere: ISevere: IModerate: IPoor: 
í peres slowly, î slope, | too clayey, | slope. | too clayey, 
| large stones. | large stones. | large stones. i | hard to pack, 
i i i i | large stones. 
I I t li I 
ῃ I I I I 
Whitecow----------- iModerate: ISevere: ISevere: IModerate: i Poor: 
i peres slowly, | slope. | large stones. | slope. I small stones. 
| Slope, i i i i 
i large stones. i | i i 
I ῃ I ' ' 
I I l |! U 
126, 127------------ iSlight----------- ISevere: ISevere: ISevere: | Poor: 
Judith i | seepage. | seepage. | seepage. | small stones. 
H t ' ' 1 
t I t i I 
128%, 1998: I i I i 
Judith------------- iSlight----------- I Severe: | Severe: {Severe i Poor: 
I I Seepage. | seepage. | seepage. | small stones. 
i ! I I i 
Judel]------------- iModerate: ISevere: I Severe: iSlight----------- IFair: 
i percs slowly. | Seepage. | Seepage. i | too clayey. 
' 1 1 t ' 
1 I I I 1 
1301: I I l | ' 
Judith------------- |Slight----------- ISevere: | Severe: i Severe (Poor: 
I I Seepage. | Seepage. | seepage. | small stones. 
' ' I I 1 
I t I I I 
Tamaneen----------- iSlight----------- (Severe: ISevere: ISevere: IPoor: 
seepage. | seepage. | seepage. | seepage, 
I 1 f 
| | | 


See footnotes at end of table. 
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I t l I 
Soil name and | Septic tank | Sewage lagoon | Trench i Area i Daily cover 
map symbol i absorption i areas i sanitary i sanitary i for landfill 
! fields | f landfill i landfill i 
i I I 1 I 
I ' I ! i 
131*, 132*, 133%: | | ! | | 
Judith------------- ISlight----------- ISevere: ISevere: iSevere: i Poor: 
i i seepage. | seepage. | seepage. i small stones. 
l I ' ' 
|| I I l ' 
Windham------------ {Moderate: (Severe: ISevere: (Severe: j Poor: 
| large stones. | Seepage. | seepage. | Seepage. | seepage, 
i I I i | small stones. 
! I I i i 
1348: I i i i i 
Judith------------- i Moderate: ISevere: ISevere: i Severe: t Poor: 
| slope. | seepage, | seepage. | seepage. i small stones. 
i | slope i i i 
i i i I i 
Windham------------ i Moderate: iSevere ISevere: ISevere: i Poor: 
| slope, | Seepage, | seepage. | Seepage. | Seepage, 
| large stones. i slope. ! i ! small stones. 
' ' 
I I l 4 I 
1358: | I i I ' 
Julin##- ISevere: iSevere: (Moderate: IModerate: | Poor: 
! depth to rock, | seepage. | slope. | Slope. | area reclaim, 
! peres slowly. I I i ! hard to pack. 
! l I I I 
I l I t I 
Dilts**------------ | Severe i Severe: Moderate: IModerate: | Poor 
i depth to rock. | seepage, | slope. | Slope. | area reclaim, 
H | slope. I ! | hard to pack. 
I I I ! 
I l I 4 l 
136----------------- |Severe: (Severe; ISevere: (Severe: i Poor: 
Kildor** | depth to rock, | seepage, | Seepage, | Seepage. | area reclaim, 
| peres slowly. | Slope. 1 too clayey. i | too clayey, 
' ! | hard to pack. 
I I i i i 
137%: I i ' I i 
Kildor**----------- ISevere: ISevere (Severe: ISevere: i Poor: 
! depth to rock, I seepage, | seepage, | seepage, | area reclaim, 
! peres slowly, | Slope i slope, | Slope. | too clayey, 
| slope. | | too clayey. i | hard to pack. 
1 ' 1 I ' 
l | i I i 
Sheege------------- ISevere: (Severe: ISevere: i Severe: | Poor: 
! depth to rock, | depth to rock, | depth to rock, |! depth to rock, í area reclaim, 
| slope. i slope, | slope, | slope. | small stones, 
i 1 large stones. | large stones. i i Slope. 
t ' ' | I 
| 1 l l ' 
1388: I i I ' i 
Kildor**----------- ISevere: ISevere: Severe | Severe i Poor: 
! depth to rock, | seepage, | Seepage, | Seepage, | area reclaim, 
| peres slowly, | slope. | slope, | Slope | too clayey, 
| slope. i i too clayey. i i hard to pack. 
' I t H I 
t I ' l t 
Skaggs------------- ISevere: iSevere: ISevere: iSevere: (Poor: 
! depth to rock, | depth to rock, i depth to rock, i depth to rock, | area reclaim, 
| slope. | slope. | slope. i slope. | small stones, 
I i i i | slope. 
i i ! i t 
Hanson------------- ISevere: ISevere (Severe: ISevere | Poor: 
! slope. | slope, | slope, | Slope. | Small stones, 
i | large stones. | large stones. i i slope 
I 1 ' I ῃ 
I t I I 1 
139----------------- tSevere: iSevere: ISevere: i Severe i Poor: 
Klayent | wetness, ! flooding, | wetness, | wetness. | too clayey, 
| peres Slowly. | wetness. | too clayey. i | hard to pack. 
t ' ' I 1 
' ' I I l 
140----------------- ISevere: IS1ight----------- iISlight----------- iSlight----------- ! Good 
Kobar ! peres slowly. j i i i" 
ῃ ' 1 ' 1 
I | I t l 
141-2---2------------- ‘Severe: iModerate: iSlight----------- iSlight----------- 1 Good 
Kobar peres slowly. | Slope i i i 
I I { 
I l I 


See footnotes at end of table. 
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TABLE 8.--SANITARY FACILITIES--Continued 


' 
I 
i peres slowly. 
' 


155----------------- iSevere: 


ῃ ῃ ῃ I T 
I I I l ' 
Soil name and i Septic tank | Sewage lagoon | Trench i Area i Daily cover 
map symbol i absorption i areas i sanitary i sanitary | for landfill 
i fields ῃ | landfill i landfill i 
| | | | | 
Ίψδ----------------- ISevere: ISevere iModerate: iModerate: iFair: 
Kobar | peres slowly. | slope | Slope. | slope. | Slope. 
' I ' ' 4 
l l l I l 
143----------------- i Moderate: ISevere Moderate: Moderate (Fair: 
Korchea i flooding, | flooding. | flooding, i flooding | too sandy 
I peros slowly. I I too sandy. i i 
' ' ' 1 ' 
1 I I I f 
144% ; i i i i i 
Korchea------------ iSevere: ISevere: ISevere: ISevere (Fair: 
| flooding. 1 flooding. | flooding. i flooding. | too sandy. 
' ' ' 1 ' 
I I 4 t l 
Frazer------------- (Severe: ISevere: iSevere: i Severe: (Poor: 
| flooding, i flooding. | flooding, | flooding. | too clayey, 
| peres slowly. H | too clayey. i i hard to pack. 
1 ῃ I I ' 
I t I 1 I 
Ίβδ----------------- ISevere: ISlight----------- ISevere: ISlight----------- (Poor: 
Lawther | peres slowly. i | too clayey i i too clayey, 
| i i i | hard to pack. 
I , ' I i 
I i l I I 
146--~-------~------- ISevere: IModerate ISevere: iSlight----------- iPoor: 
Lawther | peres slowly. | slope | too clayey. i | too elayey, 
i H | | | hard to pack. 
' I I I 1 
1 I I I ' 
147------------~---- iSevere: (Severe ISevere: ISevere: | Poor: 
Libeg | Slope, | slope, | Slope, | slope. | Small stones, 
| large stones. | large stones. | large stones. i | Slope. 
' 1 ' ' ' 
l I I ' l 
148%: | ! | i [ 
Libeg-------------- ISevere: ISevere: iSevere: (Severe: iPoor: 
| slope, | Slope, | slope, | Slope. | small stones, 
| large stones. | large stones. | large stones. | | Slope. 
I ῃ ' I I 
I ' I I I 
Cheadle------------ iSevere: iSevere: ISevere: (Severe: | Poor 
i depth to rock, i depth to rock, | depth to rock, | depth to rock, | area reclaim, 
| slope. í slope, | slope, i slope. | small stones, 
H I large stones. | large stones. ! | Slope. 
' ' | I i 
I I 1 l I 
149-----.------------ ISevere: ISlight----------- ISevere: ISlight----------- (Poor 
Linnet | peres slowly. I | too clayey. i | too clayey, 
i H | H | hard to pack. 
t I I I I 
I I l I I 
150----------------- ISevere: i Moderate ISevere: iSlight----------- (Poor 
Linnet | peres slowly. | Slope. | too clayey. i | too clayey, 
i H 1 | | hard to pack. 
t ! A ' ' 
1 I I I i 
151----------------- iSevere: iSlight----------- (Severe: jiSlight----------- i Poor: 
Linwell | peres slowly. H i too clayey. i | too clayey. 
t ῃ 1 ῃ t 
1 I 1 I I 
152----------------- i Severe: IModerate: ISevere: iSlight----------- i Poor 
Linwell i peres slowly. | Slope. | too clayey. i | too clayey. 
` ' ' I ' 
I l l I I 
153%: ' i i I I 
Linwell------------ iSevere: (Moderate: iSevere: iSlight----------- | Poor 
| peres slowly. | slope | too clayey. | too clayey. 
1 I I ' 
i I I I 
Winifred----------- i Severe: i Severe i Severe i Severe: Poor: 
i depth to rock, | seepage. I seepage, | seepage area reclaim, 
t peres slowly. i | too clayey. i too clayey, 
' ! ! ! hard to pack. 
i I I i 
I I I I 
154.---------------+- ISevere ISevere: iSevere: iSe 
Little Horn depth to rock, i depth to rock i depth to rock. | depth to rock. rea reclaim. 
' ' 1 
| | | 
I ' ' 
I I I 
1 ' 1 
Li 1 | 
' | 1 
I t 1 
H I | 
1 I 1 


i 
i 
3 
i 
I 
I 
I 
I 
' 
I 
i 
vere: i Poor: 
a 
' 
t 
1 
1 
' 
I 
' 
I 
' 
I 
I 
I 


Severe: Severe Severe: Poor: 
Little Horn | depth to rock, depth to rock, depth to rock. depth to rock. area reclaim. 
| percs slowly. slope. 
i 
I 


See footnotes at end of table. 
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I l I I I 
Soil name and i Septic tank | Sewage lagoon | Trench i Area i Daily cover 
map symbol i absorption i areas i sanitary i sanitary | for landfill 
i fields I i landfill | landfill | 
— r Er rm 
I I I I I 
i i i ! i 
1568: i ! i i I 
Little Horn-------- ISevere: ISevere: iSevere: ISevere: Poor: 
| depth to rock, | depth to rock, | depth to rock. || depth to rock. i area reclaim. 
! peres slowly. ! slope. i i i 
I ' ' ' ' 
I I I I I 
Skaggs------------- (Severe: ISevere: ISevere: ISevere: | Poor: 
| depth to rock. | depth to rock, | depth to rock. τι depth to rock. | area reclaim, 
| | slope. i | | small stones. 
1 ' ' ' ' 
l ῃ 1 1 I 
1578: i I i i ' 
Loken-------------- ISevere: IModerate: ISevere: iSlight----------- i Poor 
| peres slowly. | Slope. | too clayey. i | too clayey, 
i i i I | small stones. 
t t ' ' ' 
4 i I t I 
Brazon------------- isevere: ISevere: iSevere: iSlight----------- i Poor 
| peres slowly, | large stones. | seepage, i | too clayey, 
| large stones. i | too clayey, ' i hard to pack, 
i i | large stones. i i large stones. 
I I ' I t 
I I I I I 
158----------------- ISlight----------- ISevere: ISevere: iSevere: i Poor : 
Lolo H | seepage. | seepage. | seepage. | seepage, 
I I I i | small stones. 
i ' ' i I 
Ίδθ----------------- ISevere: ISevere: iSevere: iSevere: iPoor: 
Marcott | wetness, | seepage, | seepage, | wetness. | small stones. 
i percs slowly. | flooding, | wetness. i i 
I | wetness, I I i 
I i I i i 
160----------------- ISevere: iSlight----------- iSlight----------- iSlight----------- | Poor 
Marias | peres Slowly. i i i i hard to pack. 
! ' 1 1 ' 
J l 1 l [D 
161----------------- ISevere: (Moderate: iSlight----------- iSlight----------- i Poor 
Marias | peres slowly. | slope. i i i hard to pack. 
' ' | I t 
I 1 l 1 I 
162----------------- iSevere: i Moderate: iSlight----------- iSlight----------- |i Poor: 
Marmarth | depth to rock. i Seepage, i i | area reclaim. 
I | slope. i i i 
' I I ' ' 
I I I I l 
1638: ' ' i i [ 
Marmarth----------- ISevere: (Moderate: iSlight----------- (Slight----------- IPoor: 
| depth to rock. | seepage, i I I area reclaim. 
i i slope. i i i 
I I I I i 
Cabbart------------ (Severe: i Moderate: iSlight----------- IS1ìght----------- (Poor: 
| peres slowly. | seepage, ! | | area reclaim. 
I | slope. I I i 
i j i ' i 
Ίδή----------------- ISevere: IModerate: IModerate: ISlight----------- IFair: 
Martinsdale | peres slowly. | slope. | too elayey. i 1 too clayey. 
i t I i ' 
I i l t I 
1658: I I i i i 
Martinsdale-------- iSevere: IModerate: IModerate: ISlight----------- iFair 
| percs slowly. | Slope. | too clayey. i | too clayey. 
{ I I ' 4 
I ῃ 1 I 1 
Judith------------- iSlight----------- ISevere: ISevere: iSevere: Poor: 
i | Seepage. | Seepage. | Seepage. i small stones. 
1 I l 1 4 
I I l I l 
166----------------- iSevere: ISlight---------- iSlight----------- ISlight----------- | Poor: 
Marvan | perces slowly. i i i i hard to pack. 
t ' I I I 
1 I ῃ 1 I 
167----------------- (Severe: IModerate: iSlight----------- iSlight----------- | Poor: 
Marvan | peres slowly. i slope. i i í hard to pack. 
I l ' I ' 
l l t I I 
168----------------- ISevere: (Severe: ISevere: (Severe: iPoor: 
Mocmont | slope. | seepage, | seepage, | seepage, | small stones, 
i | Slope. | Slope, i slope. | slope. 
I I | large stones. \ ! 
4 ' | l ' 
i I l I 1 


See footnotes at end of 
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I 

| Septic tank 
i absorption 
i fields 
l 

I 

f 

I 


slope. 


(Moderate: 

i slope, 

| large stones. 
! 

t 


i Severe: 
depth to rock, 


1 
' 
| large stones. 
I 
I 
I 
l 
' 


I 
ISevere: 
| Slope. 


iSevere: 

| depth to rock, 
| Slope, 

| large stones. 
t 

I 

i 


i Severe: 
| Slope. 


i peres slowly, 
| slope, 

| large stones. 
' 

I 
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iSevere: 
depth to rock. 


ISevere: 

| depth to rock, 
| peres slowly. 
t 
I 
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| Slope. 
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Severe: 
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I 
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I 
' 
1 
I 
I 
t 
' 
ῃ 
I 
t 
I 
' 
i 
' 
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Severe: 
seepage, 
slope, 
large stones. 


Severe: 
slope, 
too clayey. 


Severe: 
seepage, 
1 


arge stones. 


Se : 
depth to rock, 
seepage. 


Se 
seepage, 
slope, 
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Severe: 
depth to rock, 
seepage, 
slope. 


Severe: 
slope, 
1 
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s 
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s 
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eepage, 
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Daily cover 
for landfill 


oor: 
small stones, 
slope. 


oor: 
too clayey, 
hard to pack, 
slope. 


Poor: 

area reclaim, 
seepage, 
large stones. 


oor: 
small stones, 
slope. 


Poor: 

area reclaim, 
seepage, 
large stones. 


oor: 
small stones, 
slope. 


oor: 
small stones, 
slope. 


reclaim, 
to pack. 


reclaim, 
to pack. 


rea reclaim, 
ard to pack, 
lope. 


"ncmo 


oor: 
area reclaim, 
hard to pack, 
slope. 


oor: 
area reclaim, 
hard to pack, 
slope. 
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too clayey, 
large stones. 


I 1 I I 
Soil name and i Septie tank | Sewage lagoon ἱ Trench i Area i Daily cover 
map symbol i absorption | areas i sanitary i sanitary | for landfill 
i fields i i landfill i landfill i 
I I I ῃ V 
i i I i i 
176%: i | i I i 
Rock outerop. i i i | i 
i I I i i 
1775: I i I I i 
Nesda Variant------ (Severe: ISevere: iSevere: iSevere: i Poor: 
| flooding, i seepage, | flooding, | flooding, | Seepage, 
| poor filter. | flooding. i seepage, | Seepage. | small stones. 
i i | large stones. i i 
' ' 1 I [| 
' ' I I 1 
Nesda Variant------ ISevere ISevere isevere: ISevere: i Poor: 
| flooding, | seepage, | flooding, | flooding, | seepage, 
i poor filter. | flooding. | seepage, | seepage. | small stones. 
I i | large stones. i i 
' ' t 1 1 
I l t | 1 
178%: i ! i i I 
Nesda-------------- (Severe: ISevere ISevere: ISevere: i Poor: 
| flooding, | seepage, | flooding, | flooding, | seepage, 
| poor filter. | flooding. | seepage, | Seepage. | too sandy, 
! ! | too sandy. ! ! small stones. 
, 
l i I I l 
Sudworth----------- i Severe i Severe: (Severe: i Severe: i Poor: 
| flooding, i seepage, | flooding, | flooding, | seepage, 
| poor filter. | flooding. | seepage, | seepage. | small stones. 
! H | wetness. ! i 
i i I I i 
179*: I ! i i i 
Norbert**---------- ISevere: iSevere: iSevere: ISevere: (Poor: 
i depth to rock, | seepage, | seepage, | Seepage, | area reclaim, 
| slope. | slope. | Slope, | slope. | too clayey, 
I i | too clayey. i | hard to pack. 
1 I 1 4 1 
l I l l I 
Eltsac**----------- iSevere: ISevere: ISevere: ISevere: I Poor: 
| depth to rock, | seepage, | seepage, | seepage, | area reclaim, 
i peres slowly, | Slope. | slope, | slope. | too clayey, 
| slope. i i too clayey. i | hard to pack. 
' I | 1 I 
t 1 l I I 
180----------------- iSevere: iSlight----------- (Severe: ISlight----------- | Poor: 
Pekay | peres slowly. } | too clayey. i | too clayey, 
1 i | i | hard to pack. 
1 ' | I ! 
t I l I I 
181----------------- ISevere: IModerate: ISevere: ISlight----------- i Poor: 
Pekay | peres slowly. | slope. | too clayey. i | too clayey, 
i i i i | hard to pack. 
1 ' 1 ' IH 
t I l I l 
182----------------- ISevere: iModerate: ISìight----------- ISlight----------- i Poor: 
Pendroy | peres slowly. ! slope. i i ! hard to pack. 
1 
l l I t I 
1838. i i i I I 
Pits i i I I I 
I I I i i 
184%; I i i i I 
Raynesford--------- ISevere: IModerate: iModerate: iSlight----------- IPoor: 
| peres slowly. | seepage, | too clayey, i | small stones. 
i | Slope | large stones. i I 
I 1 ' ' I 
l I I ' I 
Hanson------------- i Moderate: iModerate: ISevere: ISlight----------- i Poor: 
| peres slowly, | seepage, | large stones. i | small stones. 
! large stones. | slope, i i i 
i | large stones. i i I 
' i i i i 
185%: i i i i i 
Raynesford--------- (Severe: ISevere IModerate: IModerate: IPoor: 
peres slowly. | slope | slope, | slope. | small stones. 
I 1 I I 
| | | | 
i i t } 


See footnotes at end of table. 
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i I ' t 1 
Soil name and i Septic tank I Sewage lagoon | Trench i Area i Daily cover 
map symbol i absorption I areas i sanitary i sanitary I for landfill 
| fields I l landfill I landfill | 
| | | | 
18584; I i i i i 
Hanson------------- iModerate: ISevere iSevere: i Moderate: iPoor: 
| peres slowly, | slope. | large stones. | Slope. | small stones. 
| slope, i ! i i 
| large stones. I I I i 
I I a t 1 
ῃ I ' I I 
186-----~~---~----~- (Severe: IModerate: ISlight----------- iSlight----------- i Poor: 
Reeder | peres slowly. | Seepage, i i i area reclaim. 
i i slope. i I i 
I I i i I 
187, 188------------ ISevere: ISevere: ISevere ISevere i Poor: 
Regent t depth to rock, | Seepage. | seepage, | seepage. | area reclaim, 
| peres slowly. i i too clayey. i ( too clayey, 
i | | ] | hard to pack. 
' I I [i 1 
I I I I i 
189---------------- "= | Severe; iSlight----------- I Severe: ISlight----------- IPoor: 
Richey i peres slowly. i I too clayey. i | too clayey. 
' I t ' 1 
I I t I I 
1908. I I t i i 
Rock outcrop i I I i i 
i I I I I 
191%: i I i i i 
Rock outerop. I | i I ! 
t ! t IH ' 
l l 1 I I 
Rubble land. i l I i i 
' f I ' I 
I I I ' l 
192, 193, 194------- ISevere: i Severe: i Severe: iSlight----------- i Poor: 
Roy | peres slowly, | large stones. | large stones. i | small stones. 
| large stones. i i i i 
I i I I i 
1958: | I I I I 
Roy---------------- (Severe: (Severe: ISevere ISevere | Poor: 
| peres slowly, | Slope, | Slope, | slope. | small stones, 
I slope, ì large stones. | large stones. i | slope. 
! large stones. H i i 
I ' I 1 I 
I 1 I 1 I 
Winifredwé. (Severe iSevere: ISevere: ISevere: i Poor: 
| depth to rock, || seepage, | Seepage, | seepage, | area reclaim, 
| peres slowly, | Slope. | slope, | Slope. | too clayey, 
i slope i | too clayey. i | hard to pack. 
A ' ' i ' 
I t t ' 4 
196----.----.-----.-- i Severe i Severe: I Severe: I Severe: i Poor: 
Sanje I peres slowly. | seepage. t seepage. I seepage. i small stones. 
I ' 1 [i H 
I Ë l t 1 
197----------------- ISevere: ISlight----------- ISevere: ISlight------—--—- i Poor: 
Savage | peres slowly. I I too clayey. i | too clayey. 
I ' ' ῃ 1 
I t t D l 
198----------------- isevere |i Moderate: iSevere: | Slight----------- i Poor: 
Savage t peres slowly. î Slope. i too clayey. I | too clayey. 
! ' I t ' 
l f l I I 
199----------------- IModerate: IModerate: ISlight----------- iSlight----------- 1Good. 
Shambo ipercs slowly. | Seepage. i i 
! ' 1 I I 
I I I I I 
200----------------- (Moderate: IModerate: iSlight----------- iSlight----------- iGood. 
Shambo | peres slowly. ì seepage, | i 
i | Slope. i i i 
I 1 ' ' I 
I 1 t t I 
2018; } ! ! ' ' 
Ῥηδηρο------------- IModerate: iModerate: iSlight----------- ISlight----------- (Good. 
| peres slowly. | Seepage, i I 
! | slope. i i i 
i | I i i 
Labre-------------- Moderate: Moderate: iSlight---—------- ISlight----------- i Poor 
| percs slowly. | seepage, i i | seepage, 
I | Slope. | I | Small stones. 
I I ' I I 
1 I t I I 


See footnotes at end of table. 
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I I 1 J I 
Soil name and i Septic tank |l Sewage lagoon | Trench i Area i Daily cover 
map symbol t absorption i areas i sanitary i sanitary | for landfill 

H fields I i landfill i landfill H 


' 
' 
I 
2028: i 
' 


l I l l 
i i i i 
i i i I 
Shambo------------- i Moderate: ISevere: iModerate: iModerate: IFair: 
I peres slowly, | slope. i slope. | slope. | slope. 
| slope. i I I i 
i i I i i 
Labre-------------- iModerate: iSevere: i Moderate: i Moderate: ΙΡΟΟΥ: 
| peres slowly, | slope. I slope. | slope. | seepage, 
| slope. ! i i | small stones. 
I 1 ' I 
t I I I I 
203*: I I i i I 
Sheege------------- (Severe: ISevere: (Severe: ISevere: i Poor: 
I depth to rock, | depth to rock, i depth to rock, i depth to rock, | area reclaim, 
i slope. | slope, | Slope, | Slope. | small stones, 
i i large stones. | large stones. i | slope. 
' | + I ' 
l l t I I 
Rock outcrop. i I I i i 
! I ' I 1 
I I i 1 l 
204%: i i I I i 
Sheege------------- iSevere: ISevere: iSevere: iSevere: i Poor: 
î depth to rock. | depth to rock, | depth to rock, i depth to rock. | area reclaim, 
i | Slope, | large stones. i i Small stones. 
i | large stones. i i i 
I I 4 ' ' 
I l 1 t I 
Skaggs------------- iSevere: {Severe: Severe: i Severe: i Poor: 
| depth to rock. | depth to rock, i depth to rock. { depth to rock. i area reclaim, 
i | Slope. i i | small stones. 
' I I ' ' 
I I l 1 I 
205----------------- (Severe: iSevere: (Severe: iSlight----------- iFair: 
Sipple t peres slowly. I seepage. i seepage. i | too clayey, 
i I i I | small stones, 
II i i i | thin layer. 
I I i i i 
206% i I I I i 
Skaggs------------- (Severe: ISevere: ISevere: i Severe: i Poor: 
|! depth to rock, | depth to rock, i depth to rock, i depth to rock, | area reclaim, 
| slope. i slope. | Slope. | slope. | small stones, 
i H i I | Slope. 
I I I I i 
Sheege------------- (Severe: ISevere: iSevere: I Severe: (Poor: 
| depth to rock, | depth to rock, | depth to rock, | depth to rock, | area reclaim, 
| slope. | slope, i slope, | slope. | small stones, 
i i large stones. | large stones. ! | slope. 
I ' 
I l l 1 I 
207%: ] I } i ' 
Skaggs------------- |Severe: ISevere: ISevere: | Severe: i Poor: 
| depth to rock. i depth to rock, i depth to rock. | depth to rock. i area reclaim, 
I 1 slope. l i | Small stones. 
' t t I 1 
I l I I I 
Sheege------------- ISevere: (Severe: ISevere: ISevere: iPoor: 
| depth to rock. | depth to rock, | depth to rock, {| depth to rock. | area reclaim, 
i | slope, | large stones. l i Small stones. 
| | large stones. i i I 
I t I ! ' 
I I I I I 
208---------~------- iModerate: ISevere: IModerate: IModerate: IFair: 
Straw | flooding, | flooding. | flooding. 4 flooding. | too clayey. 
| peres slowly. i I i i 
1 i I I ' 
l i I I 1 
209----------------- i Moderate: iModerate: iSlight----------- iSlight----------- iFair: 
Straw | peres slowly. | seepage. i I | too clayey. 
1 I I ' I 
I ῃ ῃ 1 I 
210----------------- i Moderate: ISevere: IModerate: IModerate: IFair: 
Straw | flooding, | flooding. | flooding. | flooding. | too clayey. 
| peres slowly. i i t 
1 ! ' 1 ' 
I l I l l 
2114: | I i i I 
Straw-------------- ISevere: (Severe: ISevere: ISevere: IFair: 
| flooding. | flooding. | flooding. | too clayey. 
1 I J 1 
I I I I 


| flooding. 
I 
I 


See footnotes at end of table. 
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' l I 
Soil name and i Septic tank | Sewage lagoon | Trench i Area i Daily cover 
map symbol i absorption i areas i sanitary i sanitary i for landfill 
| fields: I i landfill i landfill i 
I I i I l 
1 t t I ' 
l I l I l 
2114: i i I i I 
Korehea------------ iSevere: ISevere: ISevere: ISevere: (Fair: 
| flooding. | flooding. | flooding. | flooding. | too sandy. 
I t ' ' I 
I I 1 I I 
212----------.------ |Severe: ISevere: ISevere iSevere: i Poor: 
Sudworth | poor filter. | Seepage, | Seepage, | Seepage. | Seepage, 
i | flooding. I wetness. i | small stones. 
' ! I ! t 
I I l I 1 
213*: i i I I I 
Sudworth----------- (Severe: ISevere: i Severe i Severe: (Poor: 
| poor filter. | seepage, | seepage, i seepage. | seepage, 
i | flooding. | wetness. H i small stones. 
I I ' I t 
I I t l 1 
Nesda-------------- ISevere: (Severe: ISevere (Severe: i Poor: 
| poor filter. | seepage, | seepage, I seepage. | seepage, 
i i flooding. | too sandy. i | too sandy, 
i i I I | small stones. 
! ' ' ' 1 
I 1 t ' I 
214 -----~------------ i Severe: iSevere: iSlight----------- ISlight----------- (Poor 
Syblon | depth to rock, | seepage. i i | area reclaim, 
| peres slowly. | i j | too clayey, 
I I I I | hard to pack. 
' ' I t 1 
I t I I ῃ 
215----------------- iSlight----------- ISevere: (Severe: ISevere: IFair: 
Tally | | seepage. I Seepage i seepage. | too sandy. 
' ! ' I 4 
I I I I I 
216% | I I i I 
Tally-------------- {Moderate iSevere: ISevere: ISevere: iFair: 
| slope. | seepage, | seepage. | Seepage. | too sandy, 
I | slope. I i | slope. 
1 t ! I Η 
I I I I 1 
Flasher------------ ISevere i Severe: (Severe: ISevere: i Poor: 
| depth to rock, | seepage, i seepage, | seepage, i area reclaim, 
i slope i slope. i slope. i slope. i slope. 
1 1 I 1 ' 
l ῃ I J I 
217%; I i i I i 
Tally-------------- iSevere ISevere: i Severe: (Severe: | Poor: 
| Slope. | Seepage, | Seepage, t seepage, | Slope 
I ! slope. ! slope. i slope. | 
t I 1 t I 
I I I t I 
Flasher------------ iSevere severe: Severe iSevere: (Poor: 
i depth to rock, | seepage, | seepage, | seepage, | area reclaim, 
| Slope. | Slope. ì slope. | slope. i slope. 
1 ' 1 1 ' 
l i I l ' 
218, 219------------ |Slight----------- ISevere: iSevere: iSevere | Poor: 
Tamaneen i | Seepage. | seepage. i seepage | seepage, 
I I t I | small stones. 
' I I I I 
I I l I l 
2208, 2213: | i I i i 
Tamaneen----------- iSlight----------- ISevere: ISevere: i Severe: (Poor: 
I 1 Seepage. | seepage. i seepage. | seepage, 
i ' I I | small stones. 
I ' 1 I ' 
l l 1 I 1 
Judith------------- iSlight----------- (Severe: i Severe: i Severe: i Poor: 
i i seepage. | seepage. | seepage. | Small stones. 
! I ' ! LI 
I l 1 I 1 
222------------.----- ISevere: ISevere: ISlight----------- ISlight----------- i Poor: 
Tanna | depth to rock, | seepage. i i i area reclaim, 
i peres slowly. i i I | too clayey. 
1 ' ' I 1 
I I l I I 
223% i I I i I 
Tanna-------------- I Severe: I Severe: ISlight----------- iSlight----------- (Poor: 
| depth to rock, | seepage. i i I area reclaim, 
I peres slowly i i i ! too clayey. 
' ' ! I ' 
I I ! I ῃ 
Abor--------------- ISevere ISevere: ISlight----------- ISìight----------- i Poor: 
depth to rock, | seepage. i i area reclaim, 
' ' 
' ! 
I l 


I L 
i i hard to pack. 
i I 
1 I 


See footnotes at end of table. 
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Soil name and 
map symbol 


2248: 


Tanna*#-~-------- 


Ethridge--------- 


Cabston---------- 


See footnotes 
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ῃ 

I 

I Septic tank 
I absorption 
i fields 
| 
i 


depth to rock, 
peres slowly, 
slope. 


-- i Severe: 


| peres slowly. 
t 
t 
-- Severe: 
peres slowly, 


slope. 


' 

I 

i 

! 

i 
ISevere: 
| peres slowly. 
t 

' 

I 

4 

l 

I 

I 


--|Severe: 
peres slowly. 


--{Severe: 

| depth to rock 
| peres slowly. 
1 
l 
I 


` 


-- (Severe: 
percs slowly. 


o. 
o 
"o 
ct 
= 
er 
ο 
5 
o 
[e] 
x 
. 


--|Severe: 
depth to rock. 


--i Moderate: 
peres slowly, 


' 
I 
| slope. 
' 
| 


--|Severe: 


depth to rock. 


rock 


=- i Severe: 


depth to rock. 


rock. 


--|Severe: 


depth to rock. 


at end of table. 


Sewage lagoon 
areas 


wn 


evere: 
seepage, 
Slope. 


Severe: 
8 


Severe: 
s 


Severe: 
8 


Moderate: 
seepage, 
8 


lope. 


5 
rock. 


rock, 


rock. 


Severe: 
depth to rock, 
1 


arge stones. 


Severe: 
depth to rock, 
s 


lope. 


Severe: 

depth to rock, 
slope, 

large stones. 


Severe: 


e 
depth to rock. 


I 
I 
' 
' 
i 
i 
I 
' 
I 
' 
I 
' 
[ 
1 
I 
' 
I 
' 
| 
' 
i 
' 
' 
t 
' 
' 
| 
' 
I 
' 
| 
' 
I 
' 
I 
' 
' 
' 
| 
' 
| 
' 
[ 
' 
I 
t 
' 
' 
' 
' 
' 
' 
| 
' 
I 
' 
| 
1 
I 
! 
D 
' 
' 
! 
I 
' 
I 
' 
1 
' 
| 
1 
' 
' 
[i 
' 
| 
ῃ 
1 
' 
1 
| 
' 
[ 
' 
I 
' 
I 
' 
I 
' 
' 
1 
I 
' 
' 
' 
I 
' 
I 
' 
I 
1 
I 
t 
' 
' 
' 
i 
| 
! 
' 
I 
1 
' 
' 
I 
' 
| 
' 
I 
' 
t 
' 
| 
t 
' 
1 
' 
1 
| 
' 
t 
' 
| 
' 
‘ 
' 
[ 
1 
I 
H 
I 


Trench 
sanitary 
landfill 


Severe: 
slope. 


Severe: 


e 
too clayey. 


Severe: 
slope, 
too clayey. 


Severe: 


e 
too clayey. 


Severe: 


e 
too clayey. 


Moderate: 
slope. 


Severe: 
seepage, 
too clayey. 

Severe: 

depth to rock. 


Severe: 


e 
depth to rock. 


Moderate: 
slope, 
too clayey. 


Severe: 


e 
depth to rock. 


e 
depth to rock, 
large stones. 


Severe: 


e 
depth to rock. 


Severe: 
depth to rock, 
1 


arge stones. 


Severe: 


e 
depth to rock. 


Area 
sanitary 
landfill 


derate: 
lope. 


= 
ao 


Moderate: 
slope. 


Moderate: 
slope. 


derate: 
lope. 


= 
ao 


Soil survey 


Daily cover 
for landfill 


oor: 

area reclaim, 
too clayey, 
slope. 


or: 
oo clayey. 


το 


oor: 
too clayey, 

small stones, 
8 


too clayey, 
hard to pack. 


Poor: 

too clayey, 
hard to pack. 
Poor: 


area reclaim, 
hard to pack. 


too clayey, 
hard to pack. 


oor: 
area reclaim, 
small stones. 


oor: 
area reclaim, 
small stones. 


air: 
too clayey, 
slope. 


or: 
rea reclaim, 
mall stones. 


amo 


ο 
area reclaim, 
small stones. 


Poor: 

area reclaim, 
small stones. 
Poor 


area reclaim, 
small stones. 


Poor: 
area reclaim, 
small stones. 
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hard to pack. 


i I 1 ' l 
Soil name and I Septic tank I Sewage lagoon | Trench I Area i Daily cover 
map symbol i absorption i areas | sanitary H sanitary i for landfill 
i fields i ! landfill i landfill i 
i I I I I 
I i i i i 
232%: i i } I i 
Cheadle------------ iSevere: iSevere: ISevere: i Severe: (Poor: 
i depth to rock. i depth to rock, | depth to rock, | depth to rock. ! area reclaim, 
i | large stones. | large stones. | I small stones. 
Y ' 1 I 1 
I i i I I 
233----------------- iSevere: ISevere: iSlight----------- |Slight----------- (Poor: 
Thebo | depth to rock, | seepage. i i | area reclaim, 
| peres Slowly. i I i | hard to pack. 
1 ' ' I I 
l I t 1 l 
234----------------- (Severe ISevere: ISevere ISevere i Poor: 
Thebo** | depth to rock, | seepage, | slope. i slope | area reclaim, 
| peres slowly, t Slope. 1 i ! hard to pack, 
! slope. i i i I slope. 
I 4 I I ' 
I 1 I I 1 
2358: t I i i i 
Thebo**-----..-.--- iSevere: iSevere: i Moderate: IModerate: iPoor: 
| depth to rock, | seepage, i Slope. | Slope. | area reclaim, 
| peres slowly. | slope i i | hard to pack. 
1 3 i ! ' 
l t t I i 
Weingart *#---~.~--- {Severe ISevere IModerate IModerate: iPoor: 
| depth to rock, ! seepage, ì slope. i slope. | area reclaim, 
i peres slowly. { slope I i i hard to pack. 
! ' ' ' I 
I I t ' I 
Absher------------- iSevere: i Moderate: iSevere: iSlight----------- iPoor: 
| peres slowly. i slope. | excess salt. I | hard to pack. 
t I ' t l 
t I I I l 
2363: i i 1 i I 
Tibs--------------- (Severe ISevere: ISevere i Severe: (Poor: 
^| peres slowly, | Slope, ì slope, | slope. | too clayey, 
| slope, | large stones. | too clayey, i i hard to pack, 
| large stones. | | large stones. H I large stones. 
t ' ' ' ' 
I 1 I I I 
Whitecow----------- iSevere: i Severe i Severe i Severe i Poor: 
| slope. | Slope. { slope, ! Slope. I small stones, 
I I I large stones. i i slope. 
I I ' ! t 
I l I I t 
237% i I i i t 
Tibs--------------- iSevere: iSevere: ISevere: i Severe | Poor: 
I peres slowly, i slope, i Slope, i slope. | too clayey, 
i slope, | large stones. | too clayey, i | hard to pack, 
| large stones. i | large stones. i | large stones. 
t ' I ' ' 
I l I I I 
Widen##- (Severe: (Severe: iSevere: (Severe: i Poor: 
i depth to rock, || seepage, | Seepage, | Seepage, | area reclaim, 
| peres slowly, | slope. | slope, | slope. | too clayey, 
| slope. H | too clayey. i i slope. 
1 ' t 1 t 
I I l I 1 
Moemont------------ iSevere: ISevere: ISevere: ISevere: | Poor: 
| Slope. | Seepage, | Seepage, | seepage, | small stones, 
i | slope. | slope, | slope. | slope. 
i I | large stones. I ! 
! t ' t ' 
I I I I t 
238----------------- ISevere: I Severe: i Severe: i Severe i Poor: 
Tigeron i slope. i slope, i slope, 1 slope | small stones, 
i | large stones. | large stones. I | Slope. 
' ' IH ' ' 
l 1 l i ῃ 
239----------------- ISevere: ISevere: ISevere: ISevere: (Poor: 
Timberg | depth to rock, | seepage. | seepage, | seepage. i area reclaim, 
| peres slowly. H | too clayey. i | too elayey, 
H } I i I hard to pack. 
1 t t ' ' 
l I I I I 
2408: i i ' i i 
Timberg------------ iSevere: (Severe: ISevere: iSevere: | Poor: 
depth to rock, | Seepage | Seepage, | seepage. | area reclaim, 
peres slowly. I | too clayey. | | too clayey, 
ῃ ῃ I“ ' 
' | ' ' 
l l ! 1 


See footnotes at end of table. 
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I I I l I 
Soil name and ì Septic tank | Sewage lagoon | Trench | Area I Daily cover 
map symbol i absorption i areas i sanitary I sanitary | for landfill 
I fields i i landfill i landfill i 
—— n S a a ΕΕ ΕΕ M oem 
! l i 1 ! 
t | i ' 
2108: i ! | i 
Castner------------ ISevere: (Severe: ISevere: ISevere: i Poor: 
! depth to rock. | seepage, | depth to rock, | depth to rock, i area reclaim, 
j | depth to rock. | seepage. | seepage. | seepage, 
i i i i ! small stones. 
1 ' 4 1 1 
l 1 l I I 
241*: i j I i i 
Timberg**---------- iSevere: (Severe: (Severe: ISevere: i Poor: 
| depth to rock, | seepage, | seepage, | seepage. | area reclaim, 
| peres slowly. | slope. | too clayey. { | too clayey, 
H i ! i | hard to pack. 
1 I 1 I ' 
1 I ῃ t I 
Castner ------------ ISevere: iSevere: iSevere: iSevere: iPoor: 
| depth to rock. | seepage, | depth to rock, | depth to rock, | area reclaim, 
I | depth to rock, | seepage. | seepage. | seepage, 
i | slope. i i | small stones. 
I ' J I 1 
I t l l l 
2028; i ! ' ì ì 
Timberg**---------- iSevere: ISevere: iSevere: iSevere: IPoor: 
| depth to rock, | Seepage, | seepage, | seepage, í area reclaim, 
î peres slowly, | slope. i slope, | slope. | too clayey, 
| Slope. i i too clayey. i | hard to pack. 
I ' 1 1 t 
I I 1 t t 
Castner------------ ISevere: ISevere: ISevere: ISevere: | Poor: 
| depth to rock, i seepage, |! depth to rock, | depth to rock, | area reclaim, 
| Slope. | depth to rock, | seepage, | seepage, | seepage, 
i | slope. I slope. | slope. | small stones. 
H ' 1 , i 
I I I l I 
243%: i i ' i i 
Tomty-------------- ISevere: ISevere ISevere: ISevere: | Poor: 
i wetness, i slope, | wetness, | wetness. | too clayey, 
| peres slowly. | wetness. | too clayey. | | hard to pack. 
' I 1 ' + 
i I I t 1 
Tomty-------------- ISevere: iSevere (Severe: ISevere: (Poor: 
{ wetness, | Slope, | wetness, I wetness. | too clayey, 
| peres slowly. | wetness. | too clayey. | | hard to pack. 
' ' ' 1 t 
1 ' I I 1 
244#:; i I I ' I 
Tomty-------------- iSevere ISevere ISevere: (Severe: | Poor: 
| wetness, | Slope, | wetness, ! wetness, | too clayey, 
| peres slowly, | wetness. i slope, | slope. | hard to pack, 
| slope. i i too clayey. ì | slope. 
I ! ' ' 1 
I I 5 1 I 
Delette------------ ISevere: ISevere ISevere: ISevere: i Poor: 
| wetness, | Slope. | wetness, | slope. | slope. 
| percs slowly, i | slope. I i 
! slope. i i i i 
J 1 ' i ! 
I l I l I 
245 www ene nn ene enn iSevere: i Severe: i Severe: I Severe: i Poor: 
Turner | poor filter. | Seepage. | Seepage, | seepage. | seepage, 
i I | too sandy. i | too sandy, 
I ' I i | small stones. 
1 ' t t 1 
t l 4 Jy I 
ὀῆδ----------------- iModerate: iModerate iModerate: iSlight----------- iFair: 
Twin Creek | peres slowly. | Seepage, | too clayey. i | too clayey. 
+ I slope ' t ' 
1 I I l 1 
| | | | | 
2 7#. l i i I I 
Typic Albaqualfs I i i I i 
i I I ! i 
248*, ! | | | 
Typic Cryaquolls i i i i I 
I 1 t 1 n 
I I t 1 I 
2498; i i i i i 
Typic Haplaquepts. | i I I i 
' ' ' ' ' 
1 1 ῃ 1 + 
Typic Haplaquolls. | i i i i 
I 4 i I i 
I 1 l I I 


See footnotes at 


end of table. 
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large stones. 


I l l I 
Soil name and i Septie tank i Sewage lagoon | Trench | Area i Daily cover 
map symbol i absorption i areas i sanitary i sanitary i for landfill 
i fields i i landfill I landfill i 
I I 4 I I 
' ' ' t t 
I I 1 I Y 
2508. i i i I i 
Typic Haplaquolls | ' I i I 
t ' 1 I i 
1 i I Y I 
2513. i i ' i ' 
Typic Ustifluvents | I i I i 
' I ' I ' 
I I I I I 
25g----------------- ISevere: IModerate: iSlight----------- iSlight----------- i Poor: 
Vanda | peres slowly. | slope. i i i hard to pack. 
U L| ' ' f 
i t I I I 
253% i ' } ' t 
Vanda-------------- (Severe: IModerate: (Slight----------- ISlight----------- i Poor: 
1 peres slowly. | slope. ! i | hard to pack. 
! i 1 t I 
I I 1 i I 
Nobe--------------- ISevere: {Moderate ISevere: ISlight---------—- i Poor: 
| peres slowly. | Slope. | excess salt. | i hard to pack. 
' ' ' ' I 
t I 1 I l 
254----------------- iModerate: iSevere ISevere: isevere: IPoor: 
Vebar | peres slowly. | Seepage, | Seepage. | Seepage. t area reclaim. 
I ' ' ' ' 
! | Slope. 1 ' I 
i i i i i 
255----------------- (Severe: ISevere: ISevere: ISevere: | Poor: 
Verson i peres slowly. | seepage. | Seepage. | Seepage. | Seepage, 
| I i ' | small stones. 
i I i i I 
256%; i i I i I 
Verson------------- ISevere: (Severe: tSevere: ISevere: | Poor: 
| peres slowly. | seepage | Seepage. | Seepage. | Seepage, 
I I i i i small stones. 
' I ῃ ' I 
t l t I l 
Linnet------------- iSevere: IModerate: iSevere: iSlight----------- iPoor: 
| peres slowly. I slope. | too clayey. i i too clayey, 
' ! ! i | hard to pack. 
ῃ ' 4 | ' 
I l I 1 t 
βὂῆ----------------- (Severe: ISevere: ISlight----------- iSlight----------- iPoor: 
Weingart | depth to rock, |i seepage. H i i area reclaim, 
i peres slowly. ! i i | hard to pack. 
I t ' 1 t 
I I I t 1 
258*: I I I '. I 
Weingart----------- ISevere: ISevere: iSlight----------- iSlight----------- | Poor: 
| depth to rock, | Seepage. ! i I area reclaim, 
| peres slowly. i i i I hard to pack. 
I I 1 t t 
I [D I I I 
Gerdrum------------ (Severe: (Moderate iSlight----------- iSlight----------- | Poor: 
| peres slowly. | Slope. i i | hard to pack. 
t I ' ' ' 
Li I I I l 
2598; i i ' i i 
Weingart ##*-~-.----- (Severe: ISevere IModerate i Moderate: i Poor 
i depth to rock, | Seepage, | slope | Slope | area reclaim, 
| peres slowly. | Slope. i 1 i hard to pack. 
I ' ' ' ' 
I I 1 [ 1 
Gerdrum------------ ISevere: Severe (Moderate: IModerate i Poor: 
i peres slowly. | slope î Slope. | Slope | hard to pack. 
I I Ly ' ' 
I I 1 I I 
260%; i I I i i 
Weingart----------- (Severe: iSevere iSlight----------- iSlight----------- i Poor 
i depth to rock, | Seepage. ' ' t area reclaim, 
I peres slowly. ! i H | hard to pack. 
t t | I I 
I I l 1 l 
Absher------------- iSevere: Moderate ISevere: ISlight----------- i Poor 
| peres slowly. i slope | excess salt. i | hard to pack. 
I ' ' ! i 
I I I I ' 
26111 i } i ! i 
Whitecow----------- i Moderate: ISevere (Severe: iModerate i Poor: 
peres slowly, | Slope. i large stones. | slope. 1 small stones. 
I , t ' 
' ' ' ' 
1 1 I I 
1 ' 3 ' 
I l 1 ' 


I 
I 
| slope, 
' 
i 
I 


See footnotes at end of table. 
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TABLE 8.--SANITARY FACILITIES--Continued 


i I 1 I 
Soil name and i Septic tank ! Sewage lagoon | Trench i Area i Daily cover 
map symbol i absorption i areas i sanitary i sanitary | for landfill 
i fields i i landfill i landfill i 
I D l 1 i 
i i i i I 
2618: I I | I i 
Hughesville-------- ISevere: (Severe: ISevere: ISevere: |Poor: 
! depth to rock, | depth to rock, i depth to rock, ! depth to rock. i area reclaim, 
i large stones. | Slope, | large stones. | i small stones. 
i | large stones. i i 
i ' i I I 
2628: I i i I i 
Whitecow----------- ISevere: (Severe iSevere: i Severe i Poor: 
i slope. i slope | slope, | Slope | small stones, 
i i | large stones. i | slope. 
I ' ' I + 
I i I I t 
Hughesville-------- ISevere: ISevere: (Severe: iSevere (Poor: 
! depth to rock, | depth to rock, |! depth to rock, | depth to rock, | area reclaim, 
| slope, | Slope, | Slope, | Slope | small stones, 
| large stones. | large stones. | large stones. i | Slope. 
' I H | V 
I I l l I 
2638: | ! | | ! 
Whitecow----------- iSevere: ISevere: iSevere t Severe i Poor: 
| Slope. | slope. | slope, | slope | small stones, 
i i | large stones. | | slope. 
t ' ' I ' 
t i t I I 
Hughesville-------- ISevere: ISevere: ISevere: (Severe i Poor: 
! depth to rock, | depth to rock, | depth to rock, I depth to rock, | area reclaim, 
! slope, | slope, | slope, | slope I small stones, 
! large stones. | large stones. | large stones. i | slope. 
I ' ' H ' 
l 1 I l I 
Rock outerop. i i i t I 
i I i I i 
264*; i i I i I 
Whitore------------ iSevere: severe: (Severe: ISevere: | Poor: 
| Slope, | slope, | slope, | slope. i small stones, 
| large stones. | large stones. | large stones. i | slope. 
t ' 1 ' ' 
t I t I I 
Firada------------- iSevere iSevere: ISevere: (Severe: | Poor: 
! depth to rock, | depth to rock, i depth to rock, | depth to rock, ἱ area reclaim, 
| slope, | Slope, | slope, | Slope. | small stones, 
| large stones. | large stones. | large stones. i | slope. 
| ' ' ' 1 
l l I I [ 
265% i ! i I I 
Widen**------------ ISevere ISevere: iSevere: ISevere: | Poor: 
| depth to rock, i seepage, | Seepage, | Seepage, | area reclaim, 
| peres slowly, | Slope. | slope, | slope. | too clayey, 
| slope i | too clayey. i i slope. 
t , ' H 1 
I I I I l 
Hughesville-------- iSevere ISevere: ISevere: ISevere: i Poor: 
! depth to rock, | depth to rock, i depth to rock, ! depth to rock, | area reclaim, 
| slope, | slope, | Slope, | slope. | small stones, 
i large stones. | large stones. i large stones. i | slope. 
I f ' ' I 
I 1 I I 1 
Lipke-------------- I Severe I Severe i Severe: i Severe: | Poor: 
| peres slowly, | Slope. | slope, | Slope. | too clayey, 
| Slope. i | too clayey. ! | hard to pack, 
i i i i | Slope. 
I I I ! I 
266, 267------------ iModerate: i Severe: I Severe: I Severe: (Poor: 
Windham | large stones. | seepage. | seepage. | seepage. | seepage, 
i ! i i | small stones. 
I ' H ' ' 
I I I I I 
268----------------- ISevere: (Severe: (Severe: ISevere: (Poor: 
Windham I slope. | Seepage, | seepage, | seepage, | seepage, 
| | slope. | slope. | slope. | small stones, 
i i i i | slope. 
i i ' i i 
269----------------- IModerate: ISevere: ISevere: | Severe: i Poor: 
Windham ! slope, | seepage, | seepage. | seepage. | seepage, 
i large stones. i slope. i i | small stones. 
| 1 ' ' ' 
l i 1 I I 


See footnotes at end of table. 


Fergus County, Montana 471 


TABLE 8.--SANITARY FACILITIES--Continued 


I 1 I l I 
Soil name and i Septic tank t Sewage lagoon | Trench l Area | Daily cover 
map symbol i absorption i areas i sanitary i sanitary i for landfill 
i fields H | landfill i landfill i 
I 1 i I i 
I I I I i 
270----------------- (Severe (Severe: (Severe: i Severe: | Poor 
Winifred i depth to rock, | Seepage. | seepage, | seepage. i area reclaim, 
| peres slowly. i | too clayey. i I too clayey, 
i i i i i hard to pack. 
i i | i I 
2T1*: I I i ' t 
Winifred**------.-- ISevere: iSevere: ISevere: | Severe: i Poor: 
| depth to rock, ! seepage, | Seepage, | seepage, | area reclaim, 
| peres slowly, | slope. | slope, i slope. | too clayey, 
î slope. 1 t too clayey. H | hard to pack. 
I ! ' ' | 
I I i η l 
Castner------------ ISevere: ISevere: ISevere: | Severe I Poor: 
| depth to rock, | seepage, | depth to rock, | depth to rock, | area reclaim, 
i slope. i depth to rock, | seepage, | seepage, i seepage, 
I : | Slope. | Slope. i slope. | small stones. 
Η 1 ῃ I ' 
1 1 I I 4 
Norbert ##---~------ ISevere: ISevere: \Severe: ISevere i Poor: 
| depth to rock, | seepage, | seepage, | seepage, | area reclaim, 
| Slope. | Slope. ì slope, t slope | too clayey, 
I f | too clayey. H | hard to pack. 
' I I I I 
1 I l I 1 
272*: I i i i i 
Winifred#*#--------- ISevere: ISevere: ISevere: lSevere: | Poor 
| depth to rock, || seepage. | seepage, | seepage. í area reclaim, 
| peres slowly. i | too clayey. i | too clayey, 
I H \ i | hard to pack. 
' I I ' t 
t 1 I I I 
Judith------------- iSlight----------- iSevere: \Severe: ISevere: | Poor: 
i i seepage. | seepage. | seepage ! small stones. 
' 1 t ' 
I l I 1 ' 
2738: i i I i ! 
Winifred**--------- ! Severe: ISevere: ISevere: i Severe i Poor: 
i depth to rock, | seepage, | seepage, | seepage | area reclaim, 
| peres slowly. | slope. | too clayey. i | too clayey, 
| H ! H i hard to pack. 
' ! ' 1 ' 
I t I l I 
Judith------------- (Moderate: (Severe: ISevere: ISevere I Poor 
| slope. | Seepage, | seepage. | seepage. | small stones. 
i | slope. i I i 
ῃ I ' ' 1 
l I i 1 l 
274%: I | | | 
Winifred**--------- ISevere: ISevere: iSevere: i Severe: t Poor: 
| depth to rock, | seepage, i seepage, | seepage. | area reclaim, 
| peres slowly. 1 Slope. | too clayey. i | too elayey, 
I | ' } | hard to pack. 
1 I | 1 H 
I I l I l 
Linwell------------ ISevere: ISevere: ISevere: iModerate: i Poor: 
|! peres slowly. | slope. | too clayey. | slope. | too clayey. 
H t t I I 
I I I I I 
275%: i I i i i 
Winifred**.-------- iSevere: | Severe: ISevere: I Severe: i Poor: 
I depth to rock, || seepage, | Seepage, | Seepage, | area reclaim, 
| peres slowly, | Slope. | Slope, | Slope | too clayey, 
| Slope. i | too clayey. H i hard to pack. 
1 t I ' I 
I A I I I 
Windham------------ {Severe iSevere: i Severe t Severe i Poor: 
| Slope. | seepage, | seepage, | seepage, | seepage, 
i i slope. i slope. | slope | small stones, 
I I i i | slope. 
i i i i i 
Eltsac**-----—----—- ISevere: i Severe: | Severe | Severe i Poor: 
| depth to rock, || seepage, | Seepage, í seepage, | area reclaim, 
| peres slowly, | slope. | slope, | slope. | too clayey, 
| Slope. i | too clayey. ' | hard to pack. 
t I 4 t t 
! i I $ 
276---------------~- iSevere: iSlight----------- IModerate: ISìight----------- IPoor: 
Work | peres slowly. i i i small stones. 
1 ' 
' t 


See footnotes at 


end of table. 


i too clayey. 
| 
l 
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TABLE 8.--SANITARY FACILITIES--Continued 


Rock outerop. 


I ' t I 
Soil name and I Septic tank ! Sewage lagoon | Trench i Area | Daily cover 
map Symbol i absorption } areas i sanitary i sanitary | for landfill 
! fields i i landfill t landfill I 
I t I I I 
| | i | 
a ----------------- i Severe: iModerate: i Moderate: iSlight----------- (Poor: 
Work | peres slowly. | slope. | too clayey. i i small stones. 
' ' I I ‘ 
1 I l l l 
2ῦδ----------------- iModerate: iSevere: ISlight----------- ISlight----------- (Good. 
Yamac | peres slowly. | seepage. i i I 
' t 1 i ' 
i 1 t I 1 
279* i i i i i 
Yamae-------------- iModerate: iSevere: iModerate: iModerate: iFair: 
| peres slowly, | seepage, | slope. | slope. i slope. 
| slope. | slope. i I i 
' ' , 1 ' 
l 1 l I [D 
Delpoint----------- ISevere: iSevere: i Moderate: IModerate: iPoor: 
| peres slowly. | slope. | Slope. i Slope. | area reclaim. 
4 i 1 1 + 
l 1 t l I 
Yawdim##---~-~------ iSevere: i Severe: IModerate: IModerate: | Poor: 
| depth to rock. i Seepage, | Slope | slope. | area reclaim, 
i! | Slope. i } | hard to pack. 
' l t 1 i 
I I 1 t l 
280----------------- ISevere: IModerate: ISlight----------- iSlight----------- i Poor: 
Yamac Variant | peres slowly. | Seepage. I } | thin layer. 
t t | U ' 
1 t 1 l I 
281%: i i I i i 
Yawdim**---------—- ISevere: (Severe: ISevere (Severe: | Poor: 
i depth to rock, || seepage, | slope. i slope. | area reclaim, 
| slope. | slope. | i i hard to pack, 
i t i 1 i slope. 
i I i i ' 
Abor**----------—-- iSevere: (Severe ISevere iSevere: iPoor: 
| depth to rock, i seepage, | slope. | slope. í area reclaim, 
! peres slowly, i slope. i i | hard to pack, 
| Slope. i i i i slope. 
' I l ' ' 
I I I 1 I 
Rentsac------------ ISevere: (Severe: i Severe (Severe: i Poor: 
| depth to rock, | Seepage, i depth to rock, | depth to rock, | area reclaim, 
| slope. | depth to rock, ! slope, | Slope. | small stones, 
i i slope. i large stones. i i slope. 
1 I ' I I 
I I E D l 
282*: i ' i ' i 
Yawdim**----------- iSevere: ISevere: ISevere: (Severe: i Poor: 
! depth to rock, i seepage, | slope. | slope. i area reclaim, 
! slope. | slope. H ' ! hard to pack, 
i i i i | slope. 
i i I I i 
Delpoint----------- (Severe: iSevere iSevere (Severe: Poor: 
peres slowly, | slope. | slope. | slope. I area reclaim, 
slope. i i H | slope. 
I i I i 
i i i I 
i I i i 


* See description of the map unit for composition and behavior characteristics of the map unit. 
** The soil mantle and underlying shale are subject to slippage. Onsite investigation is needed to determine 
the potential for slippage. 
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TABLE 9.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," "fair," "poor," "probable," and "improbable." Absence of an entry indicates that the soil was 
not rated] 


1 
Soil name and i Roadfill Sand Gravel Topsoil 
map symbol i 
I 
I 
1 


area reclaim, excess fines. excess fines. 


I too clayey. 
| low strength, 

1 

! 


slope. 


I 
t 
t 
18; I I 
Abor ----------------- Poor: Improbable: i Improbable: Poor: 
| area reclaim, excess fines. t excess fines. too clayey. 
i low strength. i 
' t 
I I 
Crago---------------- 1iGood----------------- iImprobable: | Probable-~----------- Poor: 
' | small stones. ! i small stones, 
l 1 i | area reclaim. 
! 4 ' 1 
ar: | | | | 
βρογ----------------- | Poor i Improbable: i Improbable: i Poor: 
| area reclaim, î excess fines. | excess fines. i slope, 
| low Strength. i i | too clayey. 
' i I 1 
l 1 I 1 
Crago------------.--- iFair: i Improbable: | Probable------------~ | Poor: 
| Slope. | Small stones. ! i small stones, 
i i i i area reclaim, 
' ! i | slope. 
' t I ' 
I 1 I I 
3*: I i i ! 
Abor----------------- i Poor: iImprobable: i Improbable: i Poor: 
| area reclaim, ( excess fines. | excess fines. | Slope, 
| low strength, I | | too clayey. 
' Slope. ! i i 
I i i i 
Thebo---------------- i Poor iImprobable: îlmprobable: i Poor: 
| area reclaim, i excess fines. I excess fines. i too clayey, 
| low strength, ! 1 | slope. 
t Slope. i | i 
I i i I 
Crago---------------- i Poor: i Improbable: (iProbable------------- i Poor: 
i Slope. |! small stones. i i small stones, 
I i | | area reclaim, 
I I I | Slope. 
1 ' t t 
1 ' I I 
y* I i I i 
Abor----------------- | Poor i Improbable: i improbable: | Poor: 
| area reclaim, | excess fines. | excess fines. | too clayey. 
| low strength. i I i 
1 t ' t 
4 I l t 
Yawdim--------------- i Poor: i Improbable: i Improbable: i Poor: 
i area reclaim, | excess fines. | excess fines. | area reclaim, 
| low strength. i I | too clayey, 
I I I | thin layer. 
τ I ' ' 
I I 1 
ὂδ--------------------- iPoor: tImprobable: { Improbable: I Poor: 
Absarokee I area reclaim, | excess fines. | excess fines. | too clayey. 
| low strength. ! \ I 
i I I i 
64: i I I i 
Absarokee------------ |i Poor: { Improbable: i Improbable: i Poor: 
| area reclaim, | excess fines. | excess fines. | too clayey. 
| low strength. i | H 
t ' ' ' 
I I t I 
Amherst---------.---- | Poor: i Improbable: tImprobable: i Poor: 
| area reclaim. | excess fines. | excess fines. | area reclaim, 
{ i I I small stones. 
t ' i I 
T*: i i i I 
Absarokee------------ i Poor: iImprobable: iImprobable: (Poor: 
I | ῃ 
| ' ' 
t t I 
| ' ' 
! I l 
y | t 
i l 1 


See footnote at end of table. 
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TABLE 9.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand Gravel Topsoil 


map symbol 


slope. 


l 
i 
I 
i 
l I 1 
I I t 
τα: I i ! 
Bitton--------------- (Poor: IImprobable: iImprobable: | Poor: 
| slope. | excess fines. | excess fines. | small stones, 
i i i | area reclaim, 
I ' i ! slope. 
I I I i 
Maginnis------------- | Poor: i Improbable: 1 Improbable: i Poor: 
i area reclaim, | excess fines. | excess fines. | area reclaim, 
| slope, I i | small stones. 
| shrink-swell. I | I 
i i 1 ' 
l i I I 
ᾱ--------------------- i Poor: Improbable: Improbable: | Poor: 
Absher ! low strength, | excess fines. | excess fines. | too clayey, 
| shrink-swell. i I | excess salt. 
I I ' ῃ 
gn: | | | | 
Absher--------------- i Poor: i Improbable: i Improbable: i Poor: 
| low strength, | excess fines. | excess fines. | too clayey, 
! shrink-swell. i i | excess salt. 
I I I ' 
I I I 1 
Nobe----------------- i Poor: Improbable: i Improbable: i Poor: 
| low strength, I excess fines. | excess fines. | too clayey, 
| shrink-swell. i i | excess salt. 
' I ' I 
I I l I 
1Ό-------------------- 1Good----------------- | Improbable: | Improbable: Fair: 
Adel | | excess fines. | excess fines. ! small stones, 
| i i | slope. 
i I I ' 
11%: i i I I 
Adel----------------- | Poor: i Improbable: Improbable: i Poor: 
i slope. | excess fines. 1 excess fines. | Slope. 
| , , 1 
l I I I 
Cheadle-------------- | Poor: | Improbable: | Improbable: i Poor: 
| area reclaim, | excess fines. | excess fines. | area reclaim, 
| slope. i I | small stones, 
i i i | slope. 
i i I I 
12%, 138: I I I i 
Adger---------------- | Poor i Improbable: i Improbable: | Poor: 
| low strength, | excess fines. | excess fines. | too clayey, 
| shrink-swell. | i I excess salt, 
i i i | excess sodium. 
I ' ' ' 
I I y I 
Nobe----------------- I Poor: lImprobable: iImprobable: i Poor: 
! low strength, | excess fines. | excess fines. | too clayey, 
! shrink-swell. I i | excess salt. 
1 1 ' 1 
I l I l 
ἱ--------------------- i Poor: Improbable: | Improbable: Fair: 
Alder | area reclaim, | excess fines. | excess fines. | area reclaim, 
! low strength. I | | too clayey, 
i I i ! small stones. 
! ! , ' 
I I l I 
Ίδ-------------------- | Poor: | Improbable: | Improbable: iFair: 
Alder | area reclaim, | excess fines. | excess fines. | area reclaim, 
| low strength. i i | too clayey, 
i I i | slope. 
i i I I 
16%; i I i i 
Alder---------------- i Poor: i Improbable: i Improbable: | Poor: 
| area reclaim, | excess fines. | excess fines. |! slope. 
! low strength, I I I 
| slope. i i i 
I i i I 
Winifred------------- I Poor iImprobable: i Improbable: i Poor: 
area reclaim, | excess fines. | excess fines. | Slope. 
' | ' 
| | | 
i i i 


' 
1 
| low strength, 
f 
' 
I 


See footnote at end of table. 
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TABLE 9.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill 


map symbol 


“η 


Ashuelot Variant----- Fair: 


large stones. 


' 
ῃ 
175: i 
Amherst-------------- iPoor: 
| area reclain. 
' 
| 
Absarokee------------ i Poor: 
| area reclaim, 
| low strength. 
' 
I 
18%: i 
Amherst-------------- | Poor: 
| area reclaim. 
I 
I 
I 
Absarokee------------ iPoor: 
| area reclaim, 
| low strength. 
I 
I 
Ίθ------------------------ i Poor: 
Amor i area reclaim. 
| 
! 
20*: I 
Απογ-ς-------------- /Ροογ: 
| area reclaim. 
' 
! 
Cabba---------------- i Poor: 
| area reclaim. 
, 
' 
l 
218: ' 
Αποτ----------------- (Poor: 
| area reclaim. 
I 
' 
Winifred-------------|Poor: 
| area reclaim, 
| low strength. 
' 
ῃ 
228: i 
' 
i 


ζγ8βο---------------- 1Good-------------- 
I 
l 
' 
! 
23-------------------- i Poor: 
Bitton i slope. 
I 
! 
' 
| 
28 I 
Bitton--------------- IPoor: 
| slope. 
I 
I 
i 
Winifred------------- i Poor: 


area reclaim, 
low strength, 
slope. 


See footnote at end of table. 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
small stones. 


i Improbable: 
small stones. 


Improbable: 
excess fines. 


xcess fines. 


Improbable: 
e 


t 

I 

I 

I 

4 

i 

' 

I 

I 

I 

t 

i 

I 

I 

t 
iImprobable: 
| e 

1 

' 

I 

I 

I excess fines. 
' 
I 
t 
i 
' 
l 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable---------- 


Probable---------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Topsoil 


Poor: 
area reclaim, 
small stones. 
Poor: 

too clayey. 


Poor: 

area reclaim, 
small stones, 
slope. 

Poor: 

too clayey. 


a 
area reclaim, 
thin layer. 


Fa 
area reclaim, 
thin layer. 


area reclaim, 
thin layer. 


Fair: 

area reclaim, 
thin layer, 
slope. 


τ 


air: 
slope, 
area reclaim. 


area reclaim, 
small stones. 


Poor: i 
small stones, 
area reclaim. 


oor: 
small stones, 
area reclaim, 
slope. 


or: 
mall stones, 
rea reclaim, 
lope. 


amao 
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TABLE 9.--CONSTRUCTION MATERIALS--Continued 


| SS 
Roadfill Sand Gravel Topsoil 


i 

Soil name and I 

map symbol i 

I 
a — ——— —— r —— ΙΓΓΓ ΓΞ 
i 
' 
V 


24%; | 


excess fines, 
large stones. 


excess fines, 
large stones. 


o 
slope, large stones, 
area reclaim, 
slope. 


Poor: 


probable: ο 
too clayey. 


xcess fines. 


32, 33---------------- Poor: 


Burnel | low strength. 
' 
1 


H 
os 


Improbable: 
excess fines. 


I 
t ' 
1 I 
' ! 
i I 
' I 
J I 
l l 
I i 
i i 
Castner-------------- i Poor: iImprobable: Improbable: i Poor: 
! area reclaim, | small stones. | thin layer. | area reclaim, 
| slope. | i | small stones; 
i i I ! slope. 
ῃ ' I i 
i I I | 
est; i I i I 
Borky---------------- !Poor: | Improbable: | Improbable: i Poor: 
| area reclaim, | excess fines, | excess fines, | large stones. 
| low strength. | large stones. | large stones. i 
I ' I ' 
I I I 1 
Sinnigam------------- i Poor: lImprobable: i Improbable: | Poor: 
| area reclaim. | excess fines. | excess fines. | area reclaim, 
i i i i small stones, 
i i I | thin layer. 
i I I i 
26*: I i i i 
Borky---------------- | Poor: | Improbable: | Improbable: Poor: 
| area reclaim, | excess fines, | excess fines, | large stones, 
| low strength, | large stones. | large stones. | slope. 
| large stones. i I i 
' I ' ' 
t I I i 
Sinnigam------------- | Poor: {Improbable: \ Improbable: i Poor: 
| area reclaim, | excess fines. | excess fines. | area reclaim, 
! slope. i I |! small stones, 
i i | | slope. 
l I 1 ' 
I l I l 
2T*: i i i i 
Brazon--------------- |i Poor: tImprobable: lImprobable: i Poor: 
| low strength, | excess fines, | excess fines, | large stones. 
| large stones. | large stones. | large stones. i 
' ' | ' 
[i I l I 
Loken---------------- i Poor: | Improbable: | Improbable: Fair: 
| low strength. | excess fines. | excess fines. | too clayey, 
i i i | small stones, 
i I i ! slope. 
I | ' 1 
I l I I 
28%: i i i i 
Brazon--------------- ! Poor: lImprobable: | Improbable: | Poor: 
! low strength, I excess fines, I excess fines, | large stones, 
| large stones, | large stones. | large stones. | Slope. 
| slope. i i i 
i I i i 
Loken---------------- (Poor: \ Improbable: | Improbable: | Poor: 
| low strength, | excess fines. | excess fines. | slope. 
| Slope. i i i 
I i i I 
2ϱ9-------------------- Γσοοά----------------- iImprobable: lImprobable: IToo clayey, 
Bridger | | excess fines. | excess fines. | small stones. 
t t I 4 
i [ I l 
30%: I I i i 
Bridger-------------- 1Good----------------- iImprobable: i Improbable: i Poor: 
| excess fines. ! excess fines. ! small stones, 
! i | area reclaim. 
t ῃ , 
I I I 
Raynesford----------- IFair: Improbable: iImprobable: i Poor: 
| large stones. excess fines. | excess fines. | small stones, 
i i | area reclaim. 
I ' 4 
I I 1 
i i Improbable: i Poor: 
i ! 
i i 
' ' 
I I 
I ' 
I l 
' I 
I I 
1 ' 
l I 
1 I 
l I 


' 
I 
I 
I 
i 
1 
I 
i 
I 
31---------+---------- i Poor: | Improbable: 
1 
1 
i 
| 
i 
i 
H 
I 


See footnote at end of table. 
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TABLE 9.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand Gravel Topsoil 


a n a aaan 


I 
I 
map symbol i 
' 
I 
I 


Burnette 


358, 368; 


Burnette---------- 


Burnette Variant 


Rock outcrop. 


398: 


Cabston----------- 


Delplain---------- 


105; 


Cabston----------- 


See footnote at end 


Poor: 
low strength, 
shrink-swell. 


Poor: 
low strength, 
shrink-swell. 


Poor: 
area reclaim, 
low strength. 


Poor: 
area reclaim. 


Poor: 
area reclaim. 


Poor: 
area reclaim, 
low strength. 


Poor: 
area reclaim, 
slope. 


Poor: 

area reclaim, 
low strength, 
slope. 


Poor: 
slope. 


Poor: 
area reclaim, 
slope. 


Poor: 
slope. 


Poor: 
area reclaim, 
slope. 


Poor: 
slope. 


of table. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
small stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
Improbable: 

e 


xcess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable---------- 


Poor: 
too clayey. 


Poor: 


ο 
too clayey. 


Poor: 


ο 
too clayey. 


Poor: 
area reclaim, 
thin layer. 
Fair: 

area reclaim, 
small stones, 
thin layer. 


area reclaim. 


ο 
area reclaim, 
thin layer, 
s 


Poor: 
area reclaim, 
thin layer, 
8 


lope. 


rU 


10 
° 
3 


mall stones, 
rea reclaim, 
lope. 


E 


"uoo 
o 
3 


rea reclaim, 
mall stones, 
lope. 


"uU 


amemuo 
o 
5 


mall stones, 
rea reclaim, 
lope. 


τ 


oor: 
area reclaim, 
small stones, 
slope. 


Poor: 

small stones, 
area reclaim, 
slope. 
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TABLE 9.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill 


map symbol 


I 
1 
l 
41, -δ---------------- IPoor: 

Castle | area reclaim, 
| low strength. 
4 
1 

43-22----2-.---2---2------ i Poor: 

Castle | area reclaim, 
| low strength, 
| slope. 

' 
I 
uy» ! 

Castner-------------- | Poor 
| area reclaim. 
i 
i 
i 

Castner-------------- | Poor: 
| area reclaim. 
t 
' 

l 
i 
45*: i 

Castner-------------- i Poor: 
| area reclaim. 
, 

I 
! 

Amherst-------------- | Poor: 
| area reclaim. 
H 
l 
' 

ἃδ-------------------- {Poor 

Cheadle | area reclaim. 
' 

I 

' 

' 
ἡΤ-------------------- i Poor: 

Cheadle | area reclaim, 
| slope. 

! 
i 
48~------------------- 1Good----------------- 

Chinook I 
I 
I 

Ἠθ-------------------- | Poor: 
Chinook | slope. 
1 
I 
BO-----------------2--- !IGood----------------- 

Crago Variant f 
' 

! 
51%, 52% i 

Creed---------------- iFair: 
| shrink-swell 
' 
| 

Gerdrum-------------- iGood----.------------- 
' 

! 
53%, 5H#; i 

Daglum--------------- | Poor: 
| low strength, 
| shrink-swell. 
I 
I 

Adger---------------- | Poor: 


| low strength, 
| shrink-swell. 
H 
I 
! 
I 


See footnote at end of table. 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
small stones. 


Improbable: 
small stones. 


Improbable: 
small stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Improbable: 
small stones. 


l 

i 

| 

! 
|Improbable: 
| excess fines. 
1 

i 

' 


iImprobable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
thin layer. 


Improbable: 
thin layer. 


Improbable: 
thin layer. 


Improbable: 
excess fines. 


xcess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable---------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


i 
I 
I 
' 
l 
I 
I 
' 
I 
I 
1 
I 
1 
I 
i 
I 
I 
1 
I 
' 
I 
I 
f 
| 
' 
I 
i 
i 
' 
i 
' 
1 
1 
1 
I 
' 
I 
' 
I 
| 
I 
I 
i 
I 
| 
i 
1 
I 
I 
i 
i Improbable: 
ie 
H 
i 
I 
i 
I 
f 
I 
i 
' 
1 
i 
í 
i 
I 
I 
I 
1 
H 
t 
t 
1 
I 
H 
' 
I 
ἰ 
i 
H 
I 
I 
1 
I 
1 
l 
IH 
1 
l 
' 
I 
' 
I 
I 
I 
1 
1 
| excess fines. 
1 
I 
' 
| 
t 


Soil survey 


Topsoil 


or: 
oo clayey. 


σο 


or: 
oo clayey, 
lope. 


acto 


Poor: 

area reclaim, 
small stones, 
thin layer. 


Poor: 

area reclaim, 
small stones, 
thin layer. 


area reclaim, 
small stones, 
thin layer. 


Poor: 

area reclaim, 
small stones, 
thin layer. 


Poor: 

area reclaim, 
small stones, 
thin layer. 


oor: 
area reclaim, 
small stones, 
slope. 


I 
' 
[D 
' 
l 
' 
í 
I 
, 
I 
t 
l 
' 
I 
f 
t 
f 
I 
t 
t 
, 
I 
I 
I 
' 
1 
| 
1 
I 
I 
I 
l 
' 
I 
' 
l 
' 
I 
t 
' 
I 
I“ 
| 
l 
t 
I 
t 
I 
' 
I 
t 
l 
i Poor: 
I 
' 
1 
1 
l 
' 
i 
I 
I 
' 
1 
' 
I 
I 
1 
i 
' 
1 
' 
1 
t 
l 
' 
' 
I 
I 
' 
í 
' 
t 
' 
i 
! 
I 
1 
l 
' 
t 
f 
i 
1 
I 
| 
l 
I 
1 
' 
I 
' 


small stones, 
area reclaim. 


air: 
too clayey, 
excess salt. 


oor: 
too clayey. 


xcess sodium. 


or: 
oo clayey, 
xcess salt, 
xcess sodium, 


oo to 


Fergus County, Montana 


Soil name and 
map symbol 


55, 56-------------- 


Danvers 


57%; 


Danvers------------ 


58%; 


Terrad------------- 


6ος: 


Delpoint----------- 


Yawdim------------- 


See footnote at 


TABLE 9.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


low strength, 
Shrink-swell. 


area reclaim, 
low strength. 


area reclaim, 
low strength. 


--iPoor: 
low strength, 
shrink-swell. 


area reclaim, 
low strength. 


-- Poor: 
| area reclaim, 
| low strength. 
ῃ 
l 
I 


area reclaim, 
low strength, 
shrink-swell. 


| area reclaim, 
í low strength, 
| slope. 

I 

I 


-- Poor: 
| area reclaim, 
| low strength, 
1 shrink-swell. 
' 
I 


end of table. 


I 
! 
1 
I 
I 
I 
1 
t 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
small stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


479 


Topsoil 


Poor: 
too clayey, 
area reclaim. 


Poor: 
too clayey, 
area reclaim. 


Poor: 
too clayey. 


Poor: 
too clayey, 
area reclaim. 


Poor: 
small stones, 
area reclaim. 


Fair: 
area reclaim, 
too clayey. 


Fair: 

area reclaim, 
too clayey, 
slope. 


I 
t 
t 
i 
I 
I 
i 
' 
t 
' 
I 
IH 
1 
1 
' 
t 
I 
i 
' 
' 
i 
I 
i 
' 
Uu 
i 
' 
i 
' 
4 
I 
1 
I 
I 
i 
i 
i 
t 
t 
k 
I 
I 
i 
I 
' 
I 
|i Poor: 
| too clayey. 
! 
I 
I 
i 
' 
Y 
' 
I 
1 
| 
' 
u 
i 
i 
i 
' 
1 
I 
' 
I 
I 
I 
i 
I 
I 
I 
I 
1 
I 
i 
I 
t 
! 
' 
1 
' 
1 
1 
1 
i 
i 
i 
I 
' 
U 
' 
i 


Fair: 
area reclaim, 
too clayey. 


Poor: 

area reclaim, 
too clayey, 
thin layer. 


Poor: 

area reclaim, 
too clayey, 
thin layer. 


Poor: 
too clayey, 
small stones. 


Poor: 

area reclaim, 
too clayey, 
slope. 


Poor: 

too clayey, 
slope, 

small stones. 
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Soil survey 


TABLE 9.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill 


map symbol 


t 
t 
618: ! 
Rock outcrop. 1 
1 
I 
65%: i 
Dilts---------------- | Poor 
| area reclaim, 
| low strength, 
| slope. 
' 
1 
Thebo---------------- IPoor: 
| area reclaim, 
| low strength. 
4 
l 
Neldore-------------- i Poor 
| area reclaim, 
| low strength, 
| Slope. 
' 
l 
66*: i 
Dilts---------------- i Poor: 
| area reclaim, 
| low strength. 
' 
! 
Welter--------------- i Poor: 
| area reclaim, 
! low strength. 
' 
1 
Julin---------------- i Poor: 
| area reclaim, 
| low strength, 
| shrink-swell. 
1 
t 
67*: i 
Doney---------------- i Poor: 
| area reclaim, 
| slope. 
1 
l 
Wayden--------------- |i Poor: 
| area reclaim, 
! low strength, 
| slope. 
l 
I 
68*: i 
Doney--------------- -iPoor: 
i area reclaim. 
I 
' 
i 
Windham-------------- iFair: 
| large stones. 
! 
69%: i 
Doney---------------- i Poor: 
| area reclaim, 
{| slope. 
' 
) 
Windham-------------- | Poor: 
| Slope. 
t 
I 
' 
TOR: i 
Doney---------------- | Poor: 
| area reclaim, 
i Slope. 
I 
I 


See footnote at end of table. 
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Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
e 


xcess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
Improbable: 
excess fines. 
Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
e 


xcess fines. 


Improbable: 
excess fines. 


Gravel Topsoil 


Improbable: Poor 

excess fines. area reclaim, 
too elayey, 
slope. 

Improbable: Poor: 

excess fines. too clayey, 
slope. 
Poor: 


Improbable: ο 

excess fines. area reclaim, 
too clayey, 
s 


lope. 


Poor: 

area reclaim, 
too clayey, 
thin layer. 


Improbable: 
excess fines. 


Poor: 


Improbable: ο 
e too clayey. 


xcess fines. 


Improbable: P 


excess fines. 


oor: 
too clayey, 
small stones. 


Improbable: Poor: 
excess fines. slope 
Poor: 


Improbable: 
excess fines. area reclaim, 
too clayey, 


slope. 


Fair: 


Improbable: a 
area reclaim, 
8 
8 


excess fines. 
mall stones, 
lope. 

Poor: 

small stones, 

area reclaim. 


Improbable: 
excess fines. 


Improbable: Poor: 
excess fines. slope. 
Improbable: Poor: 


small stones, 
area reclaim, 
slope. 


excess fines. 


Improbable: 
e 


xcess fines. lope. 


-----------------------5------------------------------------------------------------------------------------------π--------------------------------- 
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TABLE 9,--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand Gravel 


I 
1 
i 
map symbol I 
t 
I 


U 
! 
70%; ! 
I 
I] 


area reclaim, 
too clayey, 
slope. 


area reclaim, excess fines. excess fines, 


IH 
ῃ 
| low strength. 
I 
i 
I 


l I 1 
` IH ' 
l V l 
I I i 
Winifred------------- Poor: lImprobable: | Improbable: (Poor: 
| area reclaim, | excess fines. i excess fines. | slope. 
! low strength, I I i 
! slope. I I i 
i i i i 
Wayden--------------- | Poor: i Improbable: ; improbable: | Poor: 
| area reclaim, | excess fines. | excess fines. ì area reclaim, 
| low strength, i i I too clayey, 
| Slope. | H i slope. 
I I ' f 
Ti*: | | 
Doughty-------------- iGood----------------- | Improbable: | Probable------------- 1ΡοοΓ: 
i I Small stones. H | small stones, 
i i I | area reclaim. 
i 1 ' ! 
t 1 i I 
Ashuelot Variant----- (Fair: lImprobable: lProbablê-----—----—-—- i Poor: 
| large stones. { small stones. ' î area reclaim, 
' I I | small stones. 
f t t l 
I I I 1 
728, 73%, TUM: i i I ' 
Doughty-------------- 1Good----------------- iImprobable: iProbable------------- i Poor: 
l î small stones. H i small stones, 
I I i | area reclaim. 
I ' 1 t 
I t I I 
Judith--------------- ML iImprobable: lImprobable: i Poor: 
i | excess fines. | excess fines. | small stones, 
! I i | area reclaim. 
' t 1 ' 
75%: ' ' ! ! 
Doughty-------------- 1Good------------.---- tImprobable: | Probable------------- i Poor: 
I | small stones. I | small stones, 
i ' i | area reclaim. 
1 I A t 
4 I I I 
Sipple--------------- 1Good----------------- IImprobable: | Probable------------- i Poor: 
i i small stones. | | small stones, 
i i ' I area reclaim. 
' ! 1 1 
t I 1 I 
Ίδ-------------------- lPoor: | Improbable: i Improbable: i Poor: 
Dryadine | area reclaim, | small stones, î large stones. | small stones. 
| large stones. i large stones. i i 
t t τ I 
77%. I | | 
Dumps ! | i ! 
I I ! I 
Ἰδ-------------------- | Poor: | Improbable: i Improbable: i Poor: 
Eltsac I area reclaim, | excess fines. | excess fines. | too clayey. 
| low strength. i i i 
I I i I 
l I t I 
79%: i i i i 
Eltsac--------------- i Poor: | Improbable: i Improbable: i Poor: 
| area reclaim, | excess fines. | excess fines. | too clayey. 
1 low strength. i i i 
' 1 ' ' 
I " l I 
Lawther-------------- | Poor: | Improbable: i Improbable: i Poor: 
i low strength, | excess fines. ! excess fines, I too clayey. 
| shrink-swell. 1 | i 
I t t H 
I I I I 
80%: i i i I 
Eltsae--------------- IPoor: IImprobable: IImprobable: iPoor: 
| area reclaim, | excess fines. | excess fines. í too clayey, 
| low strength. | i | slope. 
1 H ' ! 
I t I I 
Norbert-------------- i Poor: \ Improbable: i Improbable: i Poor: 
1 ' ' 
' i t 
I I I 
1 | ' 
I IH I 
i i i 


See footnote at end of table. 
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TABLE 9.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand Gravel Topsoil 


map symbol 


I 4 
I i I 
i i i 
i I I 
I t l 
i i i 
i i i 

Elve----------------- (Poor: |Improbable: i Improbable: | Poor: 
| large stones, | small stones, | large stones. | small stones, 
| slope. ! large stones. i | area reclaim, 
| i i i slope. 

i i i i 

Arcette-------------- | Poor: i Improbable: | Improbable: i Poor: 

i slope. ! large stones. | large stones. | small stones, 

i I i | area reclaim, 

I i I | slope. 

| | i ] 
82-------------------- (Fair: IProbable------------- IProbable------------- iPoor: 

Enbar | wetness. i i | area reclaim. 
' t ' ' 

I 4 I i 
83%: I I i I 

Enbar---------------- Fair: IProbable------------- IProbable------------- | Poor: 
| wetness. i i | area reclaim. 
I ' ' 1 
t t I l 

Nesda---------------- 1Good----------------- iProbable------------- IProbable------------- j| Poor: 

i i i ! small stones, 

i I i | area reclaim. 

1 I ' , 

I I I I 
βυ-------------------- | Poor: 1 Improbable: ! Improbable: i Poor: 

Ernem ! area reclaim, | excess fines. | excess fines. | area reclaim, 
| low strength. I i | small stones, 
I I I { thin layer. 

' ' ' 1 
I I i I 
βδ-------------------- | Poor: iImprobable: iImprobable: i Poor: 

Ernem | area reclaim, | excess fines, | excess fines, | area reclaim, 
| low strength, | large stones. | large stones. | large stones, 
| large stones. f i ! thin layer. 

I ' I I 
I I I } 
868: i I i I 
Ernem---------------- i Poor: i Improbable: i Improbable: i Poor: 
! area reclaim, ! excess fines. | excess fines. | area reclaim, 
| low strength. i i | small stones, 
i i i ! thin layer. 
' I ' 1 
t I I l 
Delplain------------- | Poor: IImprobable: i Improbable: i Poor: 
! area reclaim. | excess fines. { excess fines. ! area reclaim, 
I i ' | small stones, 
i i ' | thin layer. 
' 4 ' 1 
I l I l 
Tanna---------------- iPoor: iImprobable: tImprobable: IFair: 
! area reclaim, | excess fines. | excess fines. | area reclaim, 
! low strength. i i | too clayey, 
i i i i slope. 
' i i i 

87, 88---------------- |I Poor: Improbable: Improbable: (Poor: 

Ethridge ! low strength. | excess fines. | excess fines. | too clayey. 

' t I ' 
i i I ῃ 

8ος: i i i i 

Ethridge------------- | Poor: lImprobable: | Improbable: | Poor: 
| low strength. | excess fines. | excess fines. | too clayey. 
1 ! ^ ' 

I I 1 I 

Cabston-------------- (Fair: tImprobable: i Improbable: (Poor: 
| shrink-swell. ! exoess fines. ! excess fines. I small stones, 
I i i ! area reclaim. 
1 1 ' f 
t I l I 

90, 91---------------- iFair: | Improbable: i Improbable: iFair: 

Evanston ! shrink-swell. | excess fines. | excess fines. | large stones. 
4 ' i ' 

I I I 1 
2-------------------- IGood-------- manen een |i Improbable: | Improbable: | Poor: 

Fairfield i excess fines. | excess fines. | small stones, 
i i | area reclaim. 
I I 1 
I I l 


I 
' 
' 
I 
[i 
1 


See footnote at end of table. 
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TABLE 9.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill 


i 

l Sand 
map symbol I 

! 

| 

t 


Gravel 


93*, 94%; | 


I 
I ' 
l I 
1 I 
i I 
| i 
I U 
' ! 
t I 
I i 
Fairfield------------ 1Good----------------- iImprobable: i Improbable: i Poor: 
! I excess fines. | excess fines. | small stones, 
i i i I area reclaim. 
1 ' t 4 
1 t I i 
Danvers-------------- ἰᾳοο4----------------- Improbable: i Improbable: i Poor: 
i | excess fines. | excess fines. | too clayey, 
I 1 I | area reclaim. 
I ' ' ' 
I l l I 
95%, 965; i ' i ' 
Fairfield------------ 1Go0d----------------- iImprobable: i Improbable: i Poor: 
I | excess fines. I excess fines. I small stones, 
i i i | area reclaim. 
t ' ' IH 
I I t l 
Judell--------------- GO0d------—-----—-——- i Improbable: t Improbable: i Poor: 
| | excess fines. | excess fines. | area reclaim. 
I 1 i ! 
ῃ t i 1 
97, 98---------------- iGood-----------.----- lImprobable: i Improbable: iFair: 
Farnuf | { excess fines. | excess fines. | small stones. 
3 1 ' I 
t i l I 
99-------------------- 1Good----------------- |i Improbable: i Improbable: (Fair: 
Farnuf ! I excess fines. | excess fines. i small stones, 
i I I I slope. 
I I i ' 
100, 101-------------- i Poor: i Improbable: i Improbable: i Poor: 
Fergus i low strength. | excess fines. | excess fines. | too clayey. 
1 ' ' ' 
l I I i 
1028: i I i i 
Firada--------------- i Poor: i Improbable: i Improbable: i Poor: 
i area reclaim, | excess fines, | excess fines, | small stones, 
| large stones, i large stones. | large Stones. | Slope. 
| Slope. i i i 
i I I I 
Sheege--------------- IPoor: |Improbable: | Improbable: (Poor: 
i area reclaim, | excess fines, | excess fines, | area reclaim, 
| Slope. | large stones. | large stones. | Small stones, 
i i i : | slope. 
i I t i 
Rock outerop. I i i i 
I ! I ῃ 
l I l 1 
103%: I i i i 
Flasher-------------- (Poor: IImprobable: |i Improbable: iPoor: 
{ area reclaim, | excess fines. | excess fines. | area reclaim, 
| Slope. \ ! | thin layer, 
i i i 1 slope. 
I I I I 
Tally---------------- i Poor: | Improbable: iImprobable: i Poor: 
| slope | excess fines. | excess fines. t slope. 
! i I ' 
I I I t 
Rock outcrop. [ I i i 
t ! t ' 
I i I I 
104g------------.------- {Fair | Improbable: i} Improbable: IGood. 
Floweree ( low strength, I excess fines. | excess fines. [ 
| shrink-swell. i i I 
' I I A 
I I 1 l 
105%. I i ! I 
Fluvaquentic i i i i 
Haplaquolls i i i ' 
I ' t ' 
I t I I 
106------------------- Poor: Improbable: i Improbable: (Fair: 
Frazer i low strength. | excess fines. | excess fines. | too clayey. 
ῃ t H ' 
! I i i 
107, 108, 109--------- | Poor: i Improbable: i Improbable: i Poor: 
Gerber low strength, | excess fines. | excess fines. | too clayey. 
1 ' ' 
' i ' 
t 1 I 


, 
' 
| shrink-swell. 
' 
I 


See footnote at end of table. 
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TABLE 9.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand Gravel Topsoil 


map Symbol 


' 
' 
I 
l 
' 
I 
110%: 
Gerber--------------- i Poor: iImprobable: Improbable: Poor: 
| low strength, | excess fines. | excess fines. too clayey. 
| shrink-swell. i i 
' H ' 
l l ' 
Winifred------------- | Poor: 1 Improbable: i Improbable: Fair: 
| area reclaim, | excess fines. excess fines. area reclaim, 
| low strength. i too clayey. 
, ῃ 
L 1 
111--------2-.--------- IGood----------------- !Improbable: Improbable: Poor: 
Gerdrum excess fines. excess fines. too clayey. 


112*, 113*: 


Gerdrum-------------- iGood----------------- Improbable: Improbable: Poor: 
i excess fines. excess fines. too clayey. 
| 
l 

Absher--------------- | Poor: Poor 


Improbable: 
e 


Improbable: 
xcess fines. e 


oor: 
xcess fines. too clayey, 
e 


xcess salt. 


low strength, 


1 

i 

I 
shrink-swell. i 
i 
t 
, 
I 
I 
1 
' 
1 
' 
I 
| 


large stones. large stones. 


I ' 
I I 
i I 
I 1 
I l 
' 1 
1 l 
1 ' 
l I 
I à 
I l 
! I 
I f 
I + 
I l 
t ' 
1 l 
' ' 
I IH 
i i 
' ' 
I t 
' l 
I I 
i | 
11-------------------- Fair: Improbable: tImprobable: i Poor: 
Hanson | large stones. excess fines. | excess fines. I small stones, 
i I | area reclaim. 
1 1 ' 
I I I 
115------------------- |GO0d------ lImprobable: iImprobable: IFair: 
Harlem i | excess fines. | excess fines. | too clayey. 
ῃ 1 ' I 
I l i I 
116------------------- IGood----------------- tImprobable: | Improbable: 1Good. 
Havre l | excess fines. | excess fines. i 
i 1 1 ' 
I I 1 I 
117-------------.------ !Good----------------- | Improbable: | Improbable: Fair 
Havre i | excess fines. |! excess fines. | too clayey. 
1 ' I t 
V ' I I 
118% I i I i 
Havre---------------- iGood----------------- i Improbable: i Improbable: 1Good. 
I | excess fines. | excess fines. i 
t ' ' 1 
I I l I 
Harlem--------------- !Good----------------- lImprobable: | Improbable: i Poor: 
H | excess fines. | excess fines. i too clayey. 
4 ' t ' 
l 1 ῃ I 
119------------.------- | Poor | Improbable: | Improbable: i Poor: 
Hibar L area reclaim. | excess fines. | excess fines. I small stones. 
' ' ' ' 
I I I 1 
120%, 121%, 1298: i } i i 
Hibar---------------- | Poor: | Improbable: i Improbable: | Poor: 
| area reclaim. | excess fines. | excess fines. | small stones. 
' ' l t 
1 H I ' 
Castner-------------- | Poor | Improbable: | Improbable: | Poor: 
! area reclaim. | small stones. | thin layer. | area reclaim, 
I i i | small stones, 
i i i ! thin layer. 
I ' 1 1 
I l l I 
123------------------- i Poor: | Improbable: | Improbable: IFair: 
Hoosan | low strength, | excess fines. | excess fines. | too clayey. 
| shrink-swell. ! i } 
' I ' ' 
1249; ' | 
Hughesville---------- i Poor: | Improbable: i Improbable: i Poor: 
| area reclaim, | excess fines, | excess fines, | small stones, 
| large stones, | large stones. | large stones. | slope 
! slope. ' i i 
I I i i 
Skaggs--------------- | Poor i Improbable: i Improbable: | Poor: 
| area reclaim, ! excess fines. | excess fines. I small stones, 
| slope. i i | slope. 
' ' ' ' 
1258: ! | | ' 
Hughesville---------- | Poor: lImprobable: | Improbable: i Poor: 
area reclaim, | excess fines, | excess fines, | small stones. 
' ' ' 
! | i 


1 
l 
| large stones. 
' 
1 


See footnote at end of table. 
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TABLE 9.--CONSTRUCTION MATERIALS--Continued 


t 
I ' 
Soil name and I Roadfill Sand i Gravel Topsoil 
map symbol i i 
' ' 
I I 


1 
' 
' 
Tibs----------------- Poor: | Improbable: Improbable: Poor: 
| low strength, | excess fines, excess fines, large stones, 
| large stones. | large stones. large stones. area reclaim. 
I ' 
ῃ I 
Whitecow------------- tFair: i Improbable: Improbable: Poor: 
i large stones. i excess fines. excess fines. small stones, 
i i area reclaim. 
! t 
l I 
126, 127-------------- 1Good----------------- i Improbable: Improbable: Poor: 
Judith excess fines. excess fines. small stones, 


area reclaim. 


128%, 129%: 
Judith--------------- iGood----------------- i Improbable: 
excess fines. 


Poor: 
small stones, 
area reclaim. 


Improbable: 
excess fines. 


slope. 


I 
i 
i 
' 
I 
' 
I 
' 
I 
' 
l 
1 
I 
t 
I 
1 
! 
| 
l 
t 
1 
' 
I 
' 
I 
I 
I 
! 
l 
I 
I 
I 
l 
1 
! 
Judell--------------- ἱ1004----------------- i Improbable: i Improbable: Poor: 
I | excess fines. | excess fines. area reclaim. 
1 H ' 
1 I I 
1308: I I I 
Judith--------------- 1Good----------------- | Improbable: i Improbable: Poor: 
I | excess fines. | excess fines. small stones, 
| H ' area reclaim. 
1 1 ' 
1 I 1 
Tamaneen------------- iGood----------------- iImprobable: iProbable------------- Poor: 
i | Small stones. i | Small stones, 
i I H | area reclaim. 
I 1 I I 
l t 1 1 
131*, 132*, 133%, ! i i I 
1388; i I i i 
Judith-------------- 1Good----------------- i Improbable: i Improbable: i Poor: 
} | excess fines. | excess fines. | small stones, 
I | ' | area reclaim. 
1 ' t A 
l I I I 
Windham------------- IFair: i Improbable: i Improbable: i Poor: 
| large Stones. | excess fines. | excess fines. | small stones, 
I I | | area reclaim. 
I I i i 
135* i I i i 
Julin---------------- (Poor: | Improbable: i Improbable: i Poor: 
i area reclaim, | excess fines. | excess fines. | too clayey, 
| low strength, | i |! small stones. 
I shrink-swell. i i t 
H t i ' 
I [D I I 
Dilts---------------- (Poor: iImprobable: i Improbable: | Poor: 
i area reclaim, | excess fines. | excess fines. | area reclaim, 
| low strength. i i | too clayey, 
i | i | thin layer. 
I I ' t 
ῃ l i I 
]3δ------------------- IPoor: IImprobable: iImprobable: i Poor: 
Kildor | area reclaim, | excess fines. | excess fines. | too clayey. 
| low Strength. i i i 
+ ' IH ' 
t I l I 
1313: | I i i 
Kildor--------------- i Poor: i Improbable: i Improbable: i Poor: 
| area reclaim, | excess fines. | excess fines. | too clayey, 
| low strength, H i I slope. 
| Slope. ' I i 
I i i I 
Sheege--------------- IPoor: |i Improbable: i Improbable: i Poor: 
area reclaim, | excess fines, | excess fines, | area reclaim, 
| large stones. | large stones. i small stones, 
' ' 
| 


t 
I 
| slope. 
I 
' 
I 


See footnote at end of table. 


486 


Soil name and 
map symbol 


139------------------- 
Klayent 


140, 141-------------- 
Kobar 


Korchea 
1445; 
Korchea-------------- 


Frazer--------------- 


145, 146-------------- 
Lawther 


149, 150-------------- 
Linnet 


151, 152-------------- 
Linweli 


153*: 
Linwell-------------- 


TABLE 9.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


Poor: 

area reclaim, 
low strength, 
slope. 


slope. 


wetness, 
Shrink-swell. 


low strength, 
shrink-swell. 


low strength, 
shrink-swell. 


Poor: 
low strength. 


Poor: 
low strength, 
shrink-swell. 


large stones, 
slope. 


slope. 


area reclaim, 
slope. 


Poor: 
low strength, 
shrink-swell. 


low strength, 
shrink-swell. 


Poor: 
low strength, 
shrink-swell. 


See footnote at end of table. 


Sand 


probable: 
xcess fines. 


[m] 
os 


probable: 
xcess fines. 


ka 
os 


probable: 
xcess fines. 


H 
os 


probable: 
xcess fines. 


Hn 
os 


probable: 
xcess fines. 


H 
os 


probable: 
xcess fines. 


= 
o3 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


probable: 
xcess fines. 


[m] 
os 


probable: 
xcess fines. 


na 
ο 3 


probable: 
xcess fines. 


= 
oa 


Gravel 


probable: 
xcess fines. 


= 
on 


probable: 
xcess fines. 


[m] 
va 


probable: 
xeess fines. 


H 
os 


probable: 
xeess fines. 


H 
og 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


probable: 
xcess fines, 
arge Stones. 


Eos 


probable: 
xcess fines, 
arge stones. 


Ho a 


probable: 
xcess fines, 


H 
o3 


probable: 
xcess fines. 


H 
os 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Soil survey 


Topsoil 


or: 
oo clayey, 
lope. 


acto 


mall stones, 
lope. 


oor: 
small stones, 
area reclaim, 
slope. 


or: 
oo clayey. 


στο 


ir: 
oo clayey. 


cto 


air: 
too clayey, 
slope. 


Fair: 
too clayey. 


Poor: 
too clayey. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 

area reclaim, 
small stones, 
slope. 


Poor: 
too clayey. 


Fair: 
too clayey. 


Fair: 
too clayey. 
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TABLE 9.--CONSTRUCTION MATERIALS--Continued 


' 1 
I I I 
Soil name and | Roadfill I Sand i Gravel | Topsoil 
map symbol i I i i 
[ I I I 
I I i t 
I I i i 
1938: i i i I 
Winifred------------- i Poor: i Improbable: i Improbable: (Fair: 
| area reclaim, I excess fines. | excess fines. t area reclaim, 
| low strength. ! i | too clayey. 
4 ῃ t 1 
1 I I l 
154, 155---.---------- | Poor: i Improbable: | Improbable: i Poor: 
Little Horn t area reclaim, i excess fines. | excess fines. | small stones. 
| low strength. ì i i 
I i ' i 
156%: i I | i 
Little Horn---------- | Poor: i Improbable: iImprobable: (Poor: 
| area reclaim, | excess fines. | excess fines. | small stones. 
| low Strength. H H i 
1 I 4 i 
1 l 1 1 
Skaggs--------------- i Poor: i Improbable: i Improbable: i Poor: 
| area reclaim. | excess fines. | excess fines. | small stones. 
| ' ' , 
l 1 i i 
157*: i ! i | 
Loken---------------- i Poor | Improbable: Improbable: iFair: 
| low strength. | excess fines. | excess fines. | too clayey, 
I i I ! small stones. 
I I t ' 
I I t t 
Βγβζοῃ--------------- | Poor: i Improbable: lImprobable: (Poor: 
| low strength, | excess fines, | excess fines, | too clayey, 
| large stones, | large stones. i large stones. | large stones. 
| shrink-swell. t ' i 
ῃ t I I 
l I l I 
158------------------- 1Good----------------- iImprobable: iProbable------------- i Poor: 
Lolo ! | small stones. | | small stones, 
] I I | area reclaim. 
J t ' ' 
t I I I 
Ίδθ--------------------- iFair: i Improbable: i Improbable: (Poor: 
Marcott | wetness. | excess fines. | excess fines. | area reclaim. 
1 I ' 1 
I I t l 
160, 161-------------- | Poor: i Improbable: IImprobable: (Poor: 
Marias I low strength, | excess fines. | excess fines. i too clayey. 
| shrink-swell. I i I 
' t 1 | 
I I l 1 
162------------------- | Poor | Improbable: i Improbable: (Fair 
Marmarth | area reclaim. | excess fines. | excess fines. | area reclaim, 
i i i i thin layer. 
I I i ! 
163*: I i i I 
Marmarth------------- i Poor: i Improbable: i Improbable: (Fair: 
t area reclaim. | excess fines. | excess fines. | area reclaim, 
i i I ! thin layer. 
I ' ' ' 
I I t IH 
Cabbart-------------- Poor: | Improbable: i Improbable: i Poor 
| area reclaim. I excess fines. I excess fines. | area reclaim, 
H i | i thin layer. 
I 4 ' t 
I 1 1 I 
164--------~-------.-- 1Good----------------- llmprobable: i Improbable: (Fair: 
Martinsdale I I excess fines. I excess fines. 1 too clayey. 
1 1 1 1 
ῃ | l I 
16581 I i i I 
Martinsdale---------- 1iGood----------------- iImprobable: i Improbable: IFair: 
j | excess fines. | excess fines. | too clayey. 
i i I ' 
I I l 1 
Judith--------------- 1Good----------------- iImprobable: i Improbable: (Poor: 
i | excess fines. I excess fines. 1 small stones, 
| H I | area reclaim. 
1 I 1 ' 
J I I I 
166, 167-------------- ΙΡΟΟΓ: i Improbable: i Improbable: i Poor: 
Marvan low strength, | excess fines. | excess fines. | too clayey. 
' ' I 
! ! ! 


t 
i 
| shrink-swell. 
I 
i 


See footnote at end of table. 
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TABLE 9.--CONSTRUCTION MATERIALS--Continued 


—— n T 00 S n Sg 


Soil name and Roadfill Sand Gravel Topsoil 


map symbol 


area reclaim, 
low strength, 
slope. 


Improbable: 
excess fines. 


excess fines. 


ο 
too clayey, 
slope. 


I 

i i 
i i 
I i 
1 I 
i i 

168------------------- i Poor: i Improbable: iProbable---------- i Poor: 

Moemont | slope | Small stones. ì | small stones, 
i I I | area reclaim, 
| ! i | slope. 

1 ῃ ' I 
I l t 1 
169*: i I I i 

Moemont-------------- i Poor: iImprobable: IProbablê---------- i Poor: 
| slope | Small stones. i i small stones, 
i I i | area reclaim, 
i I | | slope. 

I i i i 

Lipke---------------- | Poor: iImprobable: i Improbable: (Poor: 

! low strength, | excess fines. | excess fines. | too clayey, 
| Slope, i i i Slope. 

| shrink-swell. i i i 

| | i i 

170%: i | I i 

Moemont-------------- iFair: i Improbable: |Probable---------- i Poor: 
| large stones. | small stones. i | Small stones, 
i i i | area reclaim. 
i ' l I 
l l I I 

Oraid---------------- i Poor: i improbable: IImprobable: | Poor: 
| area reclaim, i large stones. | large stones. | large stones. 
I large stones. i i i 
' ' ' t 
1 1 t i 

171%, 172%: I i i i 

Mocmont-------------- iPoor: i Improbable: | Probable--~---~--~ (Poor: 
| Slope | small stones. i | small stones, 
i | ! | area reclaim, 
i H i i slope. 

i | | 

Oraid---------------- i Poor i Improbable: i Improbable: i Poor: 
| area reclaim, | large stones. | large stones. | large stones, 
| large stones, | i | slope. 
| slope. H ! ' 

i i i i 
173*: ! ! I i 

Moemont-------------- I Poor: i Improbable: iProbable---------- | Poor: 
| slope. | small stones. | | small stones, 
i i i i area reclaim, 
! i i | slope. 

i i i l 

Roy------------------ i Poor: i Improbable: t Improbable: (Poor: 
| large stones, | excess fines, | excess fines, | small stones, 
| slope. | large stones. i large stones. | area reclaim, 
i i i | slope. 

i i i ' 
1748; i I i i 

Neldore-------------- i Poor: i Improbable: i Improbable: i Poor: 
| area reclaim, | excess fines. | excess fines. | area reclaim, 
| low strength. l i | too clayey, 

i i i | thin layer. 
1 4 ' ! 
l 1 I I 

Thebo---------------- i Poor: i Improbable: i Improbable: i Poor: 

| area reclaim, | excess fines. | excess fines. | too clayey. 
t low strength. i i i 
' ' I ' 
l l I 1 
175*: i I i I 

Neldore-------------- i Poor: i Improbable: { Improbable: i Poor: 
| area reclaim, | excess fines. | excess fines. | area reclaim, 
| low strength, ! i | too clayey, 

i slope. ! I I slope. 
' 
I I 1 l 
Thebo---------------- IPoor: i i Improbable: i Poor : 
I ! H 
1 l l 
i i i 
i ! 


See footnote at end of table. 
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I 
Soil name and i 
map symbol i 

I 

! 

i 


' 
[ 
176%; ! 
Neldore-----------.-- | 


Rock outcrop. 


177%: 
Nesda Variant-------- i 


179%: 
Norbert-------------- i 


Ε]ὔδᾶβο----------------- ! 


180, 181-------------- ! 
Pekay ' 


Pendroy I 


! 
i 
i 
183%. ! 
Pits ! 
I 
I 
I 


1844, 185%: 


Raynesford----------- ! 


Hanson-----------.---- ! 


See footnote at 


TABLE 9.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


Poor: 
area reclaim, 
low strength, 
slope. 


area reclaim, 
low strength, 
slope. 


area reclaim, 
low strength, 
slope. 


Poor: 
low strength, 
shrink-swell. 


Poor: 
low strength, 
shrink-swell. 


area reclaim, 
low strength. 


area reclaim, 
low strength, 
shrink-swell. 


of table. 


ΕΗ 
o3 


Im] 
oa 


Im 
s 


Pr 
Im 
e 
Im 
e 


Im 
e 


Im 
e 


Im 
e 


Im 
e 


Im 
e 


Im 
e 


Sand 


probable: 
xcess fines. 


probable: 
mall stones. 


probable: 
mall stones. 


obable------------- 


probable: 
xcess fines. 


probable: 
Xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


Gravel 


Improbable: 
excess fines. 


| Probable---------- 


iProbable---------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


or: 
rea reclaim, 
oo clayey, 
lope. 


mn ΓΩ Ο 


|i Poor: 
small stones, 
area reclaim. 


small stones, 
area reclaim. 


| small stones, 
| area reclaim. 
i 
' 


small stones, 
area reclaim. 


oor: 
area reclaim, 
too clayey, 
slope. 


oor: 
too clayey, 
slope. 


oor: 
too clayey. 


Poor: 

too clayey. 
Poor: 

small stones, 
area reclaim. 
Poor: 

small stones, 
area reclaim. 
Fair: 


a 
area reclaim, 
thin layer. 
ir: 

oo clayey. 


cto 
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TABLE 9.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand Gravel Topsoil 


map symbol 


or; 


probable: ° 
too clayey. 


Improbable: 
e xcess fines. 


xcess fines. 


H 
os 


| area reclaim, 
! low strength, 
| shrink-swell. 
' 
' 
4 


189------------------- Poor: Improbable: Improbable: Fair: 

Richey low strength, e excess fines. too clayey. 
shrink-swell. 

1905, 


Rock outerop 


191*: 
Rock outerop. 


L 

' 

I 

| 

l 

1 

I 

I 

' 

l 

' 

' 

l 

i 

I 

IH 

' 

xcess fines. i 

' 

I 

' 

' 

1 

I 

' 

I 

' 

| 

Rubble land. i 
' 
' 
t 


mall stones, 


o 
area reclaim, 
s 
slope. 


slope. large stones. large stones. 


Rock outerop. 


I 
' 
f 
1 
I 
IH 
ῃ 
| 
| 
i 
I 
I 
1 
| 
192, 193, 194--------- IPoor: Improbable: Improbable: | Poor: 
Roy | large stones. excess fines, | excess fines, | small stones, 
i large stones. | large stones. | area reclaim. 
t I I 
1 l I 
195%; I i ' 
Roy------------------ IPoor: Improbable: i Improbable: | Poor: 
| large Stones, excess fines, | excess fines, | small stones, 
| slope. large stones. | large stones. | area reclaim, 
I i | slope. 
i i I 
Winifred------------- i Poor Improbable: | Improbable: i Poor: 
| area reclaim, excess fines. ! excess fines. | slope. 
! low strength, I i 
| slope. i i 
i I i 
196------------------- 1IGood----------------- | Improbable: | Improbable: i Poor: 
Sanje i I excess fines. | excess fines. I small stones, 
i i I | area reclaim. 
1 ' I 1 
I l i I 
197, 198-------------- | Poor: i Improbable: | Improbable: IFair: 
Savage | low strength, | excess fines. | excess fines. | too clayey. 
! shrink-swell. i I i 
' t ' I 
l l l I 
199, 200-------------- 1Good----------------- i Improbable: i Improbable: i Good. 
Shambo i | excess fines. | excess fines. i 
' ' I t 
| l I t 
2018 l i i i 
Shambo--------------- 1Good----------------- lImprobable: lImprobable: IGood. 
| ! excess fines. | excess fines. i 
Η I 1 ' 
I I I i 
Labre---------------- 1Good----------------- | Improbable: |Probable------------- | Poor: 
H I small stones. i ! small stones, 
i i i | area reclaim. 
i ' ΙΙ H 
l I I I 
202* I I i i 
Shambo--------------- 1Good----------------- | Improbable: | Improbable: ‘Fair: 
! | excess fines. | excess fines. i slope 
I ' ' . 1 
l I ) i 
Labre---------------- !Good----------------- tImprobable: IProbable------------- i Poor: 
i small stones. i small stones, 
i I area reclaim. 
1 t 
I i} 
203*: i i 
Sheege--------------- | Poor: Improbable: i Improbable: Poor: 
' 
l 
' 
I 
' 
' 
U 
I 
1 
I 


I t 
I i 
͵ ' 
l I 
I 1 
I I 
f 1 
1 I 
I I 
I I 
area reclaim, | excess fines, excess fines, i 
1 1 
I I 
f I 
4 I 
' I 
I I 
|) H 
I I 
t t 
l 1 


See footnote at end of table. 
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TABLE 9.--CONSTRUCTION MATERIALS--Continued 


l 
Soil name and i Roadfill Sand Gravel Topsoil 
map symbol i 
1 
I 


' 1 t 
i I i 
204%; i I i i 
Sheege--------------- I Poor: { Improbable: i Improbable: i Poor: 
{ area reclaim. | excess fines, | excess fines, | area reclaim, 
i i large stones. | large stones. | small stones, 
I I i | thin layer. 
t ' ' t 
t l I i 
Skaggs--------------- | Poor: |i Improbable: i Improbable: |i Poor: 
| area reclaim. | excess fines. | excess fines. t small stones. 
! t 1 IH 
I t i l 
205------------------- iGood----------------- | Improbable: iProbable------------- i Poor: 
Sipple H | small stones. i | small stones, 
i i i | area reclaim. 
ῃ I ' ' 
I I I f 
Skaggs--------------- i Poor: i Improbable: lImprobable: (Poor: 
| area reclaim, | excess fines. | excess fines. I small stones, 
I slope. | i | slope. 
I ' l 1 
I i I I 
Sheege--------------- i Poor: iImprobable: i Improbable: i Poor: 
| area reclaim, | excess fines, | excess fines, | area reclaim, 
| slope. | large stones. | large stones. | small stones, 
i i i i slope. 
I I I i 
207% i I i I 
Skaggs--------------- (Poor: iImprobable: i Improbable: i Poor: 
| area reclaim. | excess fines. | excess fines. { small stones. 
l H 4 1 
I I J I 
Sheege--------------- iPoor: i Improbable: i Improbable: t Poor: 
| area reclaim. ( excess fines, | excess fines, | area reclaim, 
I i large stones. | large stones. I small stones, 
i ' i | thin layer. 
1 t 1 | 
l I t l 
208, 209-------------- 1Good----------------- tImprobable: i Improbable: (Fair: 
Straw i I excess fines. | excess fines. I small stones. 
ῃ I ῃ i 
t I l I 
210------------------- 1Good----------------- (Improbable: iImprobable: (Fair: 
Straw i | excess fines. | excess fines. | too clayey, 
I i i | small stones. 
i i i I 
211%: i i i i 
Straw---------------- iGood----------------- |Improbable: tImprobable: IFair: 
i | excess fines. | excess fines. | small stones. 
' t t 
I I I I 
Korchea-------------- 1Good----------------- IImprobable: i Improbable: (Good. 
! | excess fines. | excess fines. } 
I t i 
l l I l 
212----------.----.----- tT —— |Probable------------- |Probable------------- |i Poor: 
Sudworth i i H | small stones, 
I I } | area reclaim. 
t i i i 
213%: I i ! i 
Sudworth------------- iGood----------------- |Probable------------- iProbable------------- i Poor: 
i i 1 | small stones, 
i i { area reclaim, 
1 ' 
1 I I I 
Nesda---------------- 1Good----------------- |Probable------------- |Probable------------- | Poor: 
i I I | small stones, 
| | I | area reclaim. 
4 1 1 H 
i I I t 
β]ῃ------------------- i Poor: i Improbable: i Improbable: iFair: 
Syblon | area reclaim, I excess fines. | excess fines. | area reclaim, 
| low strength, i i i too clayey. 
! shrink-swell. i i ' 
I 1 ' 1 
I t l t 
g15------------------- iGood----------------- i Improbable: i Improbable: (Fair: 
Tally | excess fines. i small stones. 
' ' 
I I 


| excess fines. 
' 
I 


See footnote at end of table. 


492 Soil survey 


TABLE 9.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand Gravel Topsoil 


map symbol 


I 
I 
I 
I 
I 
' 
I 
! 
2168 i 
Tally---------------- 1Good----------------- lImprobable: Improbable: iFair: 
i | excess fines. excess fines. I small stones, 
' i | slope. 
i i i 
Flasher-------------- i Poor: i Improbable: Improbable: i Poor: 
| area reclaim. | excess fines. excess fines. | area reclaim, 
| i | thin layer, 
i I | slope. 
i I i 
217% i ' i 
Tally---------------- | Poor: i Improbable: Improbable: i Poor: 
| slope. | excess fines. excess fines. i Slope 
1 l I 
I I I 
Flasher-------------- | Poor: iImprobable: Improbable: | Poor: 
| area reclaim, | excess fines. excess fines. | area reclaim, 
| slope. i | thin layer, 
I i | slope. 
' ' t 
l I i 
218, 219-------------- 1Good----------------- i Improbable: Probable------------- | Poor: 
Tamaneen small stones. small stones, 


I 1 + 
I I [ 
I i | area reclaim. 
' ' I 
1 I I 
220%, 221%: i I i 
Tamaneen------------- IGood-------- mme em (Improbable: i 
small stones. 


Probable------------- i Poor: 
small stones, 
area reclaim. 


Judith--------------- 1Good----------------- Improbable: Improbable: Poor: 
i excess fines. excess fines. small stones, 
i area reclaim. 
t 
4 
222-----..----.-------- | Poor: Improbable: Improbable: Fair 
Tanna area reclaim, excess fines. excess fines. area reclaim, 


low strength. too clayey. 


1 
I 
| 
l 
I 
! | 
' ' 
I ῃ 
i I 
' i 
i ] 
! i 
' i 
2038: i i 
Tanna---------------- | Poor: | Improbable: Improbable: IFair: 
| area reclaim, | excess fines. excess fines. | area reclaim, 
| low strength. } | too clayey. 
' L I 
4 l I 
AÁbor----------------- IPoor: IImprobable: Improbable: i Poor: 
| area reclaim, | excess fines. excess fines. | too clayey. 
! low strength. I I 
1 i i 
22141: ! ! ! 
Tanna---------------- i Poor: i Improbable: Improbable: i Poor: 
I area reclaim, | excess fines. excess fines. | Slope. 
| low strength. i i 
i I , 
l I I 
Ethridge------------- | Poor: i Improbable: Improbable: | Poor: 
| low strength. | excess fines. excess fines. | too clayey. 
' I I 
l 1 I 
Cabston-------------- IFair: i Improbable: Improbable: i Poor: 
| slope, | excess fines. excess fines. | small stones, 
| Shrink-swell. I | area reclaim, 
I I | slope. 
' i ' 
I i I 
225------------------- i Poor: i Improbable: Improbable: | Poor: 
Teigen | low strength, | excess fines. excess fines. | too clayey. 
! shrink-swell. i i 
' ' ' 
226. ' ' ! 
Teigen--------------- i Poor: iImprobable: Improbable: | Poor: 
low strength, | excess fines. excess fines. | too clayey. 
' + 
' ' 
I I 


I 
I 
| shrink-swell. 
I 
I 


See footnote at end of table. 


Fergus County, Montana 


l 
Soil name and ì 
map symbol I 

1 

t 


Teton---------------- i 


See footnote at end 


TABLE 9.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


Poor: 

area reclaim, 
low strength, 
shrink-swell. 


Poor: 
low strength, 
shrink-swell. 


Poor: 
area reclaim. 


Poor: 
area reclaim. 


reclaim. 


reclaim. 


Poor: 
area reclaim, 
low strength. 


Poor: 
area reclaim, 
low strength. 


Poor: 
area reclaim, 
low strength. 


Poor: 

area reclaim, 
low strength, 
shrink-swell. 


Poor: 
low strength, 
shrink-swell. 


Poor: 

low strength, 
large stones, 
slope. 


Poor: 
slope. 


Poor: 

low strength, 
large stones, 
slope. 


of table. 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Gravel 


Improbable: ο 
excess fines. too clayey, 
small stones, 
slope. 
Improbable: 
excess fines. 


Improbable: Poor: 
excess fines. small stones. 
Improbable: Poor: 
excess fines. small stones. 
Improbable: Fair: 
excess fines. small stones, 
slope. 
Improbable: Poor: 
excess fines. small stones. 


Poor: 

area reclaim, 
small stones, 
thin layer. 


Improbable: 
excess fines. 


: or: 


Improbable: ο 
e too clayey. 


xcess fines. 


Improbable: Poor: 

excess fines. too clayey, 
slope. 

Improbable: Poor: 

excess fines. too clayey. 


Improbable: 
excess fines. too clayey, 


excess salt. 


Improbable: Poor: 
excess fines. too clayey, 
excess salt. 


Improbable: 
excess fines, 
large stones. rea reclaim, 


oor: 
large stones, 
a 
slope. 


Improbable: Poor: 

excess fines. small stones, 
area reclaim, 
slope. 

Improbable: Poor: 

excess fines, large stones, 

large stones. area reclaim, 
slope. 


Topsoil 


493 


494 


¿Soil name and 
map symbol 


239------------------- 
Timberg 


ano; 


Timberg-------------- 


Castner-------------- 


2ul1*: 
Timberg-------------- 


Castner-------------- 


2428; 
Timberg-------------- 


TABLE 9.--CONSTRUCTION MATERIALS--Continued 


Roadfill Sand 


Improbable: 
area reclaim, excess fines. 
low strength, 


' 
| slope. 
i 
1 
l 


Poor: Improbable: 

i slope. small stones. 
' 

| 

I 

IPoor: Improbable: 

| slope. small stones. 
' 

| 

I 

I 

i Poor: 


Improbable: 
area reclaim, excess fines. 


low strength. 


Improbable: 
area reclaim, excess fines. 


low strength. 


Poor: 
area reclaim. 


Improbable: 
small stones. 


1 

! 

I 

i 

i 

i 
IPoor: Improbable: 

I area reclaim, excess fines. 
| low strength. 
I 

, 

i Improbable: 
small stones. 


Poor: 
area reclaim. 


Improbable: 
area reclaim, excess fines. 
low strength, 


' 
' 
' 
| slope. 
1 
l 
' 


i Poor: Improbable: 

| area reclaim, small stones. 
| slope. 

I 

t 

! 

t 

i 

| Poor 


: Improbable: 
low strength, excess fines. 


shrink-swell. 


Improbable: 
excess fines. 


Poor: 
low strength, 
shrink-swell. 


Improbable: 
excess fines. 


Poor: 

| low strength, 
I shrink-swell. 
I 

I 

' 


Improbable: 
excess fines. 


See footnote at end of table. 


Im 


Gravel 


probable: 


excess fines. 


Pr 


Probable 


Im 


obable---------- 


probable: 


excess fines. 


Im 
e 


Im 


probable: 
xcess fines. 


probable: 


thin layer. 


Im 

e 
Im 
t 


Im 
e 


Im 


probable: 
xcess fines. 


probable: 
hin layer. 


probable: 
xcess fines. 


probable: 


thin layer. 


Im 
e 
Im 
e 
Im 
e 


Im 
e 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


acto 


s 
a 
8 


Po 
8 
a 
s 


Po 
t 


Fa 
t 


Po 
a 
8 
t 


Fa 
8 
t 


Po 
a 
5 
t 


P 


° 
a 
s 
s 


I 
, 
1 
' 
l 
' 
l 
| 
l 
i 
t 
u 
I 
I 
! 
l 
I 
l 
I 
i 
I 
I 
i 
t 
I 
, 
I 
I 
i 
i 
4 
l 
' 
I 
' 
I 
[ 
| 
l 
| 
l 
' 
I 
j 
I 
I 
' 
I 
i 
i 
! 
' 
' 
i 
' 
i 
i 
I 
i 
1 
l 
| 
i 
i 
i 
i 
' 
I 
' 
I 
' 
I 
i 
' 
4 
I 
l 
i Po 
is 
it 
l 

1 

l 

t 

1 

' 

I 

' 

I 


Soil survey 


Topsoil 


or: 
oo clayey, 
lope. 


mall stones, 
rea reclaim, 
lope. 


or: 

mall stones, 
rea reclaim, 
lope. 


or: 
oo clayey. 


ir: 
oo clayey. 


or: 

rea reclaim, 
mall stones, 
hin layer. 


ir: 
lope, 
oo clayey. 


or: 

rea reclaim, 
mall stones, 
hin layer. 


rea reclaim, 
mall stones, 


oo clayey. 


Fergus County, Montana 


Soil name and 
map symbol 


δῆδ------------------- 


Twin Creek 


247%, 
Typic Albaqualfs 


248%, 
Typie Cryaquolls 


249#; 
Typic Haplaquepts. 


Typic Haplaquolls. 
250*, 
Typic Haplaquolls 


Typie Ustifluvents 


Verson 
256*: 


Verson--------------- 


Linnet-------..---.-- 
Weingart 
2588, 259*; 


Weingart------------- 


Gerdrum-------------- 


TABLE 9.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


hrink-swell. 


τα v 


low strength, 
shrink-swell. 


| low strength, 
| Shrink-swell. 
I 
1 
r 


| low strength, 
| Shrink-swell. 
' 
t 
I 


I low strength, 
| shrink-swell. 
I 
I 


I area reclaim, 
| low strength, 
I shrink-swe11, 
+ 
I 
' 


| area reclaim, 
i low strength, 
| shrink-swell. 
1 
1 
I 


See footnote at end of table. 


t 
I 
' 
I 
Y 
I 
1 
1 
' 


i 
i 
I 
I 
1 
' 
1 
I 
t 
I 
I 
1 
1 
1 
I 
l 
' 
I 
I 
I 
I 
i 
I 
I 
t 
I 
r 
I 
H 
' 
' 
! 
' 
I 
I 


Sand, 


probable: 
xcess fines. 


H 
oa 


probable: 
xcess fines. 


H 
o3 


probable: 
xcess fines. 


Im] 
os 


probable: 
xcess fines. 


r4 
os 


probable: 
xcess fines. 


m] 
oa 


small stones. 


Improbable: 
small stones. 


Improbable: 
excess fines. 


Improbable: 
e 


xcess fines. 


Improbable: 
excess fines. 


I 
ilmprobable: 
e 


xcess fines. 


Gravel 


Probable---------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
e 


xcess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Topsoil 


| Poor: 
small stones, 
area reclaim. 


Fair: 
small stones. 


Poor: 
too clayey, 
e 


xcess salt. 


Po 
too clayey, 
excess salt. 


I 
t 
i 
1 
| 
t 
I 
I 
' 
' 
' 
1 
' 
' 
' 
1 
d 
i 
I 
I 
' 
' 
t 
i 
I 
ῃ 
' 
! 
t 
4 
1 
H 
t 
| 
' 
4 
H 
I 
I 
t 
I 
I 
! 
L 
' 
ῃ 
' 
f 
| Po 

i too clayey, 

| excess salt. 
t 
I 
IFair: 

| area reclaim, 
| thin layer, 

| slope. 

' 
1 

IPoor: 

small stones, 


I 
I 
t area reclaim. 
i 
' 
t 


|i Poor: 
small stones, 
area reclaim. 


Poo 
too clayey. 


Poor: 
too clayey, 
e 


xcess salt. 


Poor: 
too clayey, 
e 


xeess salt. 


Poor: 


I 
I 
' 
[ 
i 
I 
I 
| 
i 
' 
|U 
' 
t 
I 
I 
' 
[ 
' 
I 
' 
t 
4 
1 
I 
I 
' 
' 
I 
I 
1 
ῃ 
I 
I 
I 
I 
| Po 

| too clayey. 
1 

I 


198 Soil survey 


TABLE 9.--CONSTRUCTION MATERIALS--Continued 


——— OE E O Mo. -————— 
Roadfill Sand Gravel Topsoil 


Soil name and 


map symbol 


2608: 


Weingart---------- 


Absher------------ 


2614: 


Whitecow---------- 


Hughesville------- 


2628: 


Whitecow---------- 


Hughesville------- 


2638: 


Whitecow---------- 


Hughesville------- 


Rock outerop. 


264%: 


Whitore----------- 


Poor: 

area reclaim, 
low strength, 
shrink-swell. 


low strength, 
shrink-swell. 


Fair: 
large stones. 


Poor: 
area reclaim, 
large stones. 


Poor: 

area reclaim, 
large stones, 
slope. 


Poor: 
area reclaim, 
large stones, 
slope. 


slope, 


Poor: 

area reclaim, 
large stones, 
slope. 


area reclaim, 
low strength, 
slope. 


area reclaim, 
large stones, 
slope. 


low `strength, 
slope, 
shrink-swell. 


See footnote at end of table. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


' 
1 
' 
' 
I 
' 
U 
I 
' 
I 
1 
I 
' 
{ 
+ 
l 
t 
1 
t 
1 
' 
H 
1 
1 
1 
t 
1 
I 
1 
l 
' 
I 
' 
I 
' 
i 
' 
1 
{ 
I 
i 
1 
' 
I 
' 
t 
J 
1 
1 
' 
1 
1 
' 
I 
' 
I 
' 
I 
' 
I 
' 
I 
' 
t 
' 
I 
I 
I 
t 
l 
' 
i 
' 
t 
I 
I 
' 
I 
I 
I 
' 
I 
' 
l 
' 
1 
' 
i 
ῃ 
1 
I 
I 
' 
I 
' 
I 
' 
I 
i 
I 
' 
I 
' 
I 
' 
{ 
' 
I 
I 
I 
I 
[ 
' 
1 
' 
l 
$ 
I 
' 
l 
' 
1 
I 
t 
I 
I 
' 
I 
' 
I 
' 
I 
' 
1 
1 
t 
1 
i 
I 
' 
i 
1 
I 
I 
I 
' 
l 
' 
1 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


v 


oor: 
too clayey, 
excess salt. 


"o 


oor: 
too clayey, 
excess salt. 


ES 


o 
Small stones, 
area reclaim. 


mall stones. 


ο 

small stones, 
area reclaim, 
8 


rU 


oor: 
small stones, 
slope. 


Poor: 

small stones, 
a 

8 


rea reclaim, 


Po 
Small stones, 
5 


P 


οο 

small stones, 
area reclaim, 
8 


Poor: 
small stones, 
slope. 


Poor: 
too clayey, 
s 


lope. 


Poor: 
small stones, 
s 


lope. 


Poor: 
too clayey, 
s 


lope. 


Fergus County, Montana 


Soil name and 


map symbol 


266, 267----------- 


Windham 


Winifred 


271%: 


Winifred---------- 


Castner----------- 


Norbert----------- 


2128: 


Winifred---------- 


Judith------------ 


273%: 


Winifred---------- 


Judith------------ 


274%; 


Winifred---------- 


Linwell----------- 


275%: 


Winifred---------- 


See footnote at end 


TABLE 9.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


Fair: 
large stones. 


Poor: 
area reclaim, 
low strength. 


area reclaim, 
low strength, 
Slope. 


slope. 


area reclaim, 
low strength, 
slope. 


area reclaim, 
low strength. 


area reclaim, 
low strength. 


Poor: 
area reclaim, 
low strength. 


low strength, 
shrink-swell. 


Poor: 

area reclaim, 
low strength, 
slope. 


of table. 


Sand 


probable: 
xcess fines. 


[m] 
o3 


probable: 
xcess fines. 


ΕΗ 
os 


probable: 
xcess fines. 


= 
os 


probable: 
xeess fines. 


ΕΙ 
os 


probable: 
xcess fines. 


ΕΗ 
os 


probable: 
mall stones. 


H 
ua 


probable: 
xeess fines, 


H 
os 


probable: 
xcess fines. 


ΕΗ 
os 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


probable: 
xcess fines. 


[m] 
oa 


probable: 
xcess fines. 


H 
os 


probable: 
xcess fines. 


H 
os 


Im 
e 


Im 
e 


Im 
e 
Im 
e 
Im 
e 
Im 
t 
Im 
e 
Im 
e 


Im 
e 


Im 
e 


Im 
e 


Im 
e 


Im 
e 


Im 
e 


Gravel 


probable: 


xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
hin layer. 


probable: 
xcess fines. 


probable: 


xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


Topsoil 


ο 
small stones, 
area reclaim. 


° 
small stones, 
area reclaim, 
slope. 

Poo 
small stones, 
area reclaim. 
Fair: 

area reclaim, 
too clayey. 


mall stones, 


ο 
area reclaim, 
8 
slope. 


oor: 
area reclaim, 
too clayey, 
s 


πι 


air: 
area reclaim, 
too clayey. 


Po 
small stones, 
area reclaim. 


τ 


a 
slope, 
area reclaim. 


uv 


ο 
small stones, 
area reclaim. 


a 
slope, 
area reclaim. 


τη 


air: 
too clayey, 
slope. 


“τ 
no 

° 

^5 


lope. 
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TABLE 9.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill 


map symbol 


275%: 
Windham-------------- IPoor: 
| slope. 
' 
' 
I 
Eltsac--------------- | Poor: 
| area reclaim, 
| low strength, 
i slope. 
t 
' 
276, 2TT-------------- ‘Fair: 
Work | shrink-swell. 
I 
' 
2T78-------------2.------ 1Good-------------- 
Yamac H 
' 
I 
2195: i 
Yamac---------------- 1Good-------------- 
H 
| 
i 
Delpoint------------- | Poor: 
| area reclaim. 
1 
! 
i 
Yawdim--------------- | Poor: 
| area reclaim, 
| low strength. 
' 
' 
280------------------- iFair: 
Yamae Variant | low strength. 
' 
l 
98134: | 
Yawdim--------------- | Poor: 
| area reclaim, 
| low strength, 
i slope. 
I 
I 
βρογ----------------- | Poor 
| area reclaim, 
| low strength, 
| Slope. 
t 
i 
Rentsac-------------- i Poor 
| area reclaim, 
| slope. 
4 
| 
2828: i 
Yawdim--------------- |i Poor: 
| area reclaim, 
| low strength, 
| Slope. 
' 
' 
Delpoint------------- iPoor: 
area reclaim, 
slope. 


Rock outcrop. 


Im 
e 


Im 
e 


Im 
e 


Im 
e 


e 
Im 
e 


Im 
e 


Im 
e 


Im 
e 


Im 
e 


Im 
e 


Im 
e 


Im 
e 


Sand 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


tImprobable: 


xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


probable: 
Xcess fines. 


probable: 
xeess fines. 


probable: 
xcess fines. 


Gravel Topsoil 


Improbable: Poor: 

excess fines. small stones, 
area reclaim, 
slope. 

Improbable: Poor: 

excess fines. too clayey, 
slope. 
Poor: 


Improbable: : 
excess fines. small stones, 


area reclaim. 


Improbable: Fair: 

excess fines. small stones. 

Improbable: Fair: 

excess fines. small stones, 
slope. 

Improbable: Fair: 


a 
area reclaim, 
too clayey, 
slope. 


excess fines. 


oor: 
area reclaim, 
too clayey, 
thin layer. 


xcess fines. 


Improbable: Good. 

excess fines. 

Improbable: Poor: 

excess fines. area reclaim, 
too clayey, 
slope. 

Improbable: Poor 

excess fines. slope, 


Improbable: Poor: 

excess fines. area reclaim, 
small stones, 
slope. 


Improbable: Poor: 

excess fines. area reclaim, 
too clayey, 
slope. 

Improbable: Poor: 

excess fines. slope. 


I 
I 
' 
| 
I 
i 
I 
' 
I 
I 
' 
' 
t 
l 
i 
i 
i 
1 
I 
' 
l 
t 
1 
I 
l 
i 
H 
l 
1 
I 
' 
| 
i 
i 
H 
i 
i 
i 
' 
I 
i 
i 
i 
i 
Improbable: ΓΡ 
e i 
1 
I 
' 
I 
I 
i 
i 
1 
i 
i 
I 
I 
i 
' 
; 
1 
l 
i 
“ 
i 
i 
1 
! 
I 
1 
I 
I 
I 
I 
| 
1 
I 
i 
J 
l 
i 
I 
I 
1 
t 
l 
I 
I 
l 
' 
| 
1 
U 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe.". Absence of an entry indicates that the soil was not evaluated] 


1 
Soil name and | Pond | Embankments, | 1 I Terraces i 
map symbol } reservoir i dikes, and i Drainage i Irrigation ἰ and I Grassed 
I areas i levees i i | diversions 1 waterways 
I 1 t I t t 
H I ! t t I 
t l I I I I 
18: i i i ' i i 
Abor------------- iSevere: iSevere iDeep to water {Peres slowly, {Depth to rock, {Erodes easily, 
| seepage. | hard to pack, | | depth to rock,i erodes easily.| depth to rock. 
t | thin layer. H i slope. i i 
J I a I ' I 
i I ' I I I 
Crago------------ ISevere: (Severe IDeep to water iDroughty, IFavorable------ IDroughty. 
| seepage. | seepage. i I slope, i i 
i i I | erodes easily.! t 
i I I i I i 
2*; ' I I I I I 
Abor *#~------~---~ (Severe: ISevere: iDeep to water {Slow intake, (Slope, (Slope, 
i Seepage, i hard to pack, I | peres slowly, | depth to rock,; erodes easily, 
| Slope. I thin layer. i i depth to rock.| erodes easily.{ depth to rock. 
I t ! I I ' 
l I i I I t 
Crago------------ Severe: ISevere: IDeep to water iDroughty, 1Slope---------- ISlope, 
I Seepage, | seepage. i | Slope, I | droughty. 
I slope. ' i | erodes easily. ! 
I ! I ' ' 1 
se: | | | | | | 
Abor **------~~--- Severe: iSevere iDeep to water {Slow intake, ISlope, iSlope, 
| seepage, | hard to pack, | t percs slowly, | depth to rock,i erodes easily, 
| Slope. | thin layer. H | depth to rock.i erodes easily.| depth to rock. 
1 ' ῃ I t I 
1 I 1 I I 1 
Thebo#*#-------~-- iSevere: ISevere: Deep to water (Slow intake, ISlope, |Slope, 
| seepage, | hard to pack. | | peres slowly, | depth to rock,| erodes easily, 
| Slope. i I i depth to rock. erodes easily.) depth to rock. 
' i ' | 1 t 
I i I i J t 
Crago------------ ISevere: ISevere: {Deep to water  iDroughty, ISlope, ILarge stones, 
' | seepage, | seepage. i | Slope. | large stones. | slope, 
| Slope. ! H | i | droughty. 
I I i i ! I 
H; i I ! I i i 
Abor ##---~--~---- (Severe: ISevere IDeep to water |Peres slowly, ISlope, (Slope, 
i seepage, | hard to pack, | | depth to rock,{ depth to rock,| erodes easily, 
| Slope. | thin layer. H | slope | erodes easily.| depth to rock. 
' t I 1 I I 
I I I I I I 
Yawdim*#-~------~ ISevere: (Severe: (Deep to water |Percs slowly,  iSlope, (Slope, 
I Seepage, | thin layer. II | depth to rock,; depth to rock,i depth to rock, 
t slope. | H | Slope. i peres slowly. | percs slowly. 
a I ! ' ' ' 
I I I I l 1 
Β----------------- ISevere: ISevere: iDeep to water [Depth to rock, {Depth to rock, iErodes easily, 
Absarokee | seepage. | thin layer. i | Slope. i erodes easily.| depth to rock. 
t 4 I ' ' I 
65; | | | | | 
Absarokee*t*------ ISevere: ISevere: iDeep to water |Depth to rock, iSlope, iSlope, 
i seepage, | thin layer. I ! slope. | depth to rock,} erodes easily, 
i slope. i i i i erodes easily.i depth to rock. 
I ῃ A I ' ' 
l I I 4 I ' 
Amherst---------- ISevere: iSevere: iDeep to water {Depth to rock, ISlope, ISlope, 
I depth to rock,| thin layer. i | slope. ( depth to rock.i depth to rock. 
i Slope. | ' I i i 
l ' ' ' t I 
t l 1 l i l 
*: | i i i i I 
Absarokee**---.-- ISevere: iSevere: iDeep to water IDepth to rock, (Slope, (Slope, 
I Seepage, | thin layer. I | Slope. t depth to rock,; erodes easily, 
| slope. ! i i | erodes easily.) depth to rock. 
1 I t 1 I I 
1 4 I ' 1 ! 
Bitton----------- ISevere: (Severe iDeêp to water IDroughty, 191ορ6, ILarge stones, 
| slope. | seepage. i | Slope. | large stones. | slope. 
I I ' ' I I 
I I I l l I 
Maginnis--------- ISevere: ISevere: {Deep to water IDroughty, ISlope, iLarge stones, 
| depth to rock,| thin layer. | I depth to rock,| large Stones, | slope, 
| Slope. i ! | Slope. i depth to rock. i droughty. 
A I 1 I ' I 
I 1 l i i I 


See footnotes at end of table. 
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TABLE 10.--WATER MANAGEMENT--Continued 


Soil survey 


MM n — —festures affecting-- OO C C C C C 
L Features affecting-- 


9*: 


17* 
Απι 


Ab 


18% 
Am 


Soil name and 
map symbol 


H 


herst---------- 


sarokee-------- 


herst---------- 


See footnotes 


imitations for-- 


J 

i on 

i reservoir 
i areas 
I 

' 

l 

| 


slope. 


depth to rock, 
slope. 


ISlight--------- 


| slope. 

i 

I 
iModerate: 


| slope. 
i 
' 
1 
1 


ISevere: 

| seepage. 
I 

I 

ISevere: 
seepage, 
slope. 


' 
I 
| slope. 
I 
I 
' 


| seepage, 
| slope. 
I 
1 
I 


ISevere: 

| depth to 
, 

1 

ISevere: 
seepage. 


rock. 


rock, 


at end of table. 


T Embankments, 


| dikes, and 
i levees 

I 

' 

i 

ISevere: 


excess salt. 


t 
i 
t 
I 
' 
l 
ῃ 
1 
I 


ISevere: 
| excess salt. 
i 
i 
I 


ISevere: 
excess salt. 


Severe: 
piping. 


piping. 


1 

I 

t 

t 

1 

1 

i 

i 

i 

1 

I 
ISevere: 
! 

| 

I 
ISevere: 

I thin layer, 
| large stones. 
I 

I 

I 

ISevere: 


excess 
excess 


sodium, 
salt. 


Severe: 
excess 


salt. 


Severe: 
excess 
excess 


sodium, 
salt. 


Severe: 


excess salt. 


Severe: 
thin layer. 


Severe: 
thin layer. 


thin layer. 


Moderate: 
thin layer, 
hard to pack. 


Severe: 
thin layer. 


Severe: 
thin layer. 


Severe: 


I 
I 
! 
I 
I 
I 
I 
' 
t 
, 
i 
i 
I 
' 
i 
| 
l 
' 
Li 
i 
, 
I 
i 
1 
I 
' 
I 
| 
l 
| 
l 
4 
I 
I 
l 
ISevere: 
' 
I 
' 
l 
i 
! 
! 
I 
i 
i 
“ 
t 
i 
| 
' 
1 
|) 
I 
I 
' 
1 
' 
l 
1 
l 
| thin layer. 
i 
I 
I 


c 
o 
Φ 
he] 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


Drainage 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


Irrigation 


Droughty, 
percs slowly. 


Droughty, 
percs slowly. 


Droughty, 
peres slowly, 
excess salt. 


Large stones, 
droughty, 
depth to rock. 


Droughty, 
percs slowly, 
excess sodium, 


Droughty, 
peres slowly, 
excess salt. 


Droughty, 
peres slowly, 
excess sodium. 


Droughty, 
percs slowly, 
excess salt. 


Depth to rock, 
slope. 


Depth to rock, 
slope. 


Depth to rock, 
slope. 


Percs slowly, 
depth to rock, 
slope. 


Depth to rock, 
slope. 


Depth to rock, 


slope. 


Depth to rock, 


Slope. 


ì erraces 
and 
diversions 


Erodes 
peres 


easily, 
slowly. 


easily, 
slowly. 


easily, 
slowly. 


iSlope, 
erodes easily 


stones, 


easily, 
slowly. 


easily, 


peres slowly. 


easily, 
Slowly. 


easily, 
slowly. 


Slope, 


Slope, 


depth 


Slope, 
depth to rock 
erodes easily 


Depth to rock 


Depth to rock, 


Slope, 


to rock. 


to rock. 


to rock. 


, 


erodes easily. 


depth to rock. 


Grassed 
waterways 


Excess salt, 
erodes easily, 
droughty. 


Excess salt, 
erodes easily, 
droughty. 


Excess salt, 
erodes easily. 


rodes easily. 


rodes easily. 


Large stones, 
slope, 
droughty. 


Excess salt, 
excess sodium, 
erodes easily. 


Excess salt, 
erodes easily. 


Excess salt, 
excess sodium, 
erodes easily. 


Excess salt, 
erodes easily. 


Depth to rock. 


Slope, 


H 
depth to rock. 


Slope, 
d 


epth to rock. 


Slope, 
erodes easily, 
depth to rock. 


Depth to rock. 


Erodes easily, 
depth to rock. 


Slope, 
depth to rock. 


l 
' 
I 
i 
I 
' 
D 
[i 
1 
' 
1 
I 
l 
ῃ 
I 
' 
I 
I 
I 
1 
t 
' 
i 
[ 
' 
' 
l 
' 
t 
t 
|] 
' 
I 
1 
1 
' 
I 
' 
I 
' 
1 
1 
I 
' 
I 
' 
l 
1 
I 
' 
I 
1 
1 
1 
' 
' 
I 
' 
I 
+ 
1 
' 
I 
' 
i 
' 
|] 
' 
l 
' 
I 
' 
i 
' 
l 
1 
l 
' 
1 
' 
1 
' 
1 
' 
; 
' 
1 
' 
I 
' 
I 
' 
V 
' 
I 
' 
1 
' 
I 
I 
J 
' 
' 
' 
I 
' 
I 
{ 
! 
' 
I 
' 
I 
' 
I 
' 
1 
1 
1 
' 
I 
1 
I 
' 
' 
' 
1 
I 
' 
' 
' 
I 
' 
I 
1 
1 
' 
1 
1 
I 
+ 
I 
' 
I 
' 
U 
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TABLE 10.--WATER MANAGEMENT--Continued 


—— — Y  —— "F ST yy i CCC C CC ——— 
Limitations for-- Features affecting-- 


l | 
Soil name and | on | Embankments, H 1 H erraces 1 
map symbol i reservoir i dikes, and i Drainage I Irrigation | and i Grassed 
i areas i levees i i | diversions i waterways 
| 
18*: i i | I i i 
Absarokee**------ iSevere: ISevere: {Deep to water |Depth to rock, |Slope, ISlope, 
| seepage, I thin layer. i | Slope. | depth to rock,i erodes easily, 
| Slope. i i i | erodes easily.! depth to rock. 
I I I t ' | 
I I I 1 I l 
19---------------- (Moderate: ISevere: IDeep to water {Depth to rock, iDepth to rock {Depth to rock. 
Amor | Seepage, | piping. i | Slope. i i 
i Slope. l i i i i 
I i I i ! I 
208 i i I i I i 
Απογ------------- IModerate: iSevere: IDeep to water |Depth to rock, jDepth to rock {Depth to rock. 
| Seepage, | piping. i | Slope. i i 
| Slope. i ' i i ! 
i i i i i I 
Cabba------------ i Moderate: ISevere: IDeep to water {Depth to rock, iDepth to rock, {Erodes easily, 
| seepage, | thin layer, [ | Slope. | erodes easily.| depth to rock. 
i Slope. i piping. i i i i 
I I i i i i 
21% I i i i i I 
Amor------------- ISevere: ISevere Deep to water iDepth to rock, iSlope, iSlope, 
| Slope. | piping. i | Slope. | depth to rock.i depth to rock. 
| 1 ' ' ' , 
l l I i I I 
Winifred**------- ISevere: (Moderate IDeep to water (Peres slowly, ISlope, ISlope, 
| seepage, i thin layer, i i depth to rock,i depth to rock,i erodes easily, 
! slope. | hard to pack. | | Slope. | erodes easily.) depth to rock. 
' t I 1 ' 
I I 1 I i I 
228: i i i i I I 
Ashuelot Variant-ISevere: iSevere: {Deep to water iLarge stones, Large stones, iLarge stones, 
| seepage, | seepage. i | droughty, ! cemented pan. i droughty. 
| cemented pan. | i | cemented pan. | i 
I I I [i ' I 
I 1 I I l I 
Crago------------ ISevere: iSevere: IDeep to water  iDroughty, | Favorable------ IDroughty. 
| seepage. | seepage. i | erodes easily.} I 
| , ' I 1 ' 
l l I ῃ t I 
23---------------- (Severe: iSevere: IDeep to water {Droughty, iSlope, iLarge stones, 
Bitton | Slope. | Seepage. i | Slope. | large stones. i slope. 
' 1 i t [i 
I I [ I I I 
248 I i i t i 1 
Bitton----------- (Severe: ISevere: IDeep to water |Droughty, iSlope, ILarge stones, 
i slope. | seepage. i | slope. | large stones. slope. 
' H I ' ' 
I 1 l 1 1 l 
Winifred**------- isevere: iModerate: IDeep to water {Peres slowly, Slope, Slope, 
| seepage, | thin layer, i | depth to rock,i depth to ΓΟΟΚ,Ι erodes easily, 
i Slope. | hard to pack. | | Slope. i erodes easily.| depth to rock. 
' ! ' ' I 1 
I I I I I I 
Castner---------- iSevere: ISevere: IDeep to water Large stones, |Slope, ILarge stones, 
t depth to rock, thin layer, i i droughty, | large stones, | slope, 
| Slope. | Seepage. i |! depth to rock.i depth to rock.! droughty. 
' | 1 1 ' ' 
l I I ' t 1 
25%; i i i ' i i 
Borky------------ ISevere: iSevere: IDeep to water {Large stones, ILarge stones, iLarge stones. 
| seepage. | large stones, | | peres slowly, | depth to rock.i 
i ! thin layer. I | depth to rock.| i 
, 1 ' I ' ' 
ῃ l I i) I I 
Sinnigam--------- ISevere: ÌSevere: IDeep to water j;Large stones, {Large stones, Large stones. 
i depth to rock. thin layer. i | droughty, | depth to rock.i 
i i i ! depth to rock.! ! 
| | | | | | 
268: i ' i i i i 
Borky##--~------- ISevere: ISevere: IDeep to water ILarge stones, ISlope, iLarge stones, 
i seepage, | large stones, | | peres slowly, | large stones, | slope. 
| Slope. | thin layer. | I depth to rock.i depth to rock.i 
I H | ' t ' 
I 1 l I ' I 
Sinnigam--------- ISevere: ISevere: IDeep to water Large stones,  iSlope, ILarge stones, 
| depth to rock,; thin layer, i | droughty, | large stones, { slope, 
| Slope. ( large stones. | | depth to rock.} depth to rock.| droughty. 
t I t I I 4 
i I i I I l 


See footnotes at end of table. 
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TABLE 10.--WATER MANAGEMENT--Continued 
——— v Features affectingoe  _ 7 p 
HI Limitations for-- | Features affecting-- 
Soil name and | Pond r Embankments, | I H Terraces I 
map symbol i reservoir | dikes, and ! Drainage i Irrigation i and I Grassed 
i areas i levees i i i diversions i waterways 
i | ' ' ! 
i I I l l ' 
27%, 288: i i t i i i 
Brazon**--------- ISevere: ISevere: IDeep to water Large stones, |Slope, ILarge stones, 
| slope. | large stones. | | droughty, | large stones, i slope, 
I t B | peres slowly. | peres slowly. | droughty. 
' 1 ' ' I ' 
i I I 1 I i 
Loken------------ iSevere: IModerate: IDeep to water iPercs slowly, iSlope, ILarge stones, 
| slope. | large stones. | | slope. | large stones, | slope, 
I i I i | peres slowly. | peres slowly. 
I 1 ' 1 ' ' 
I I I I 1 I 
2ϱ----------------- iModerate: {Slight --------- IDeep to water |Slope---------- {Large stones---|Favorable. 
Bridger | seepage, i | i I i 
! slope. | i I t I 
i i i i I i 
308: i I i i I i 
Bridger---------- iModerate: IModerate {Deep to water iFavorable------ ILarge stones---iLarge stones. 
| seepage. | large stones. | I I 
I 1 t ' ' 1 
l l I i I I 
Raynesford------- iSlight--------- ISevere IDeep to water {Large stones---jLarge stones---iLarge stones. 
i | piping. i i i i 
i | I I I I 
31---------------- ISevere: iSevere: ! Deep to water iLarge stones, Slope, ILarge stones, 
Bridger Variant | slope. | large stones. | | droughty, | large stones. | slope, 
i i i | slope. i | droughty. 
, ΙΙ I ' ' ' 
I I I | l i 
32---------------- iSlight--------- IModerate: ‘Deep to water |Percs slowly---|Percs slowly---iPercs slowly. 
Burnel I | hard to pack. | I I i 
I ! , H H I 
I l t ' l I 
33---------------- Moderate: I Moderate: 'Deep to water IPeres slowly, Peres slowly---iPercs slowly. 
Burnel | slope. | hard to pack. | | slope. i i 
' 4 ' t t ' 
l l i i 1 I 
3----------------- IModerate: iSlight--------- IDeep to water {Percs slowly, {Percs slowly---iPercs slowly. 
Burnette | slope. i i | slope. i i 
' ' ' ' ' ' 
l I I 1 1 I 
358: i I I I I i 
Burnette--------- i Moderate: ISlight--------- IDeep to water |Percs slowly, iPercs slowly---iPercs slowly. 
| slope. i i | slope. i i 
i i ' i I i 
Burnette Variant-|Severe: IModerate: IDeep to water {Percs slowly, {Depth to rock, {Erodes easily, 
| seepage. | thin layer, i | depth to rock,i erodes easily.| depth to rock. 
] | hard to pack. | | slope. I I 
i I I i i i 
861: I I I t i i 
Burnette--------- ISevere: ISlight--------- IDeep to water iPercs slowly, Slope, ISlope, 
| slope. i i i slope. | peres slowly. i peres slowly. 
! | [I LI ' ' 
I l I l I ῃ 
Burnette i i i i i i 
Variant **------- ISevere: iModerate ! Deep to water Peres slowly, {Slope, ISlope, 
| seepage, | thin layer, i ! depth to rock,{ depth to rock,| erodes easily, 
| slope. ! hard to pack. | | slope. | erodes easily. depth to rock. 
1 I 1 I I ῃ 
l 1 l l I I 
37%: I i i i i ! 
Cabba------------ iModerate: i Severe: !Deep to water {Depth to rock, IDepth to rock, jErodes easily, 
| seepage, | thin layer, i | slope. | erodes easily.| depth to rock. 
! slope. ! piping. i i i i 
I ! | l ῃ ῃ 
I I l I I I 
Doney------------ iModerate: iSevere: !Deep to water {Depth to rock, {Depth to rock, iErodes easily, 
| seepage, | piping. | | slope, | erodes easily.{ depth to rock. 
| Slope. i i | erodes easily.} i 
' 1 I t 1 i 
I I I I I 1 
Wayden----------- iSevere: (Severe: IDeep to water {Percs slowly, IDepth to rock, iDepth to rock, 
| seepage. | thin layer. i | depth to rock,! peres slowly. | peres slowly. 
I I i | Slope. I i 
1 l I ' I I 
l l l I I I 
38%; i i i i i i 
Cabba------------ ISevere: iSevere: {Deep to water {Depth to rock, iSlope, iSlope, 
| slope. ! thin layer, i | Slope. | depth to rock,; erodes easily, 
I 1 piping. I i | erodes easily.i depth to rock. 
' 1 1 l I 1 
1 1 I l I I 


See footnotes at end of table. 


Fergus County, Montana 


Soil name and on 


ῃ 
I 
map symbol i reservo 
H areas 
I 
i 
38%: I 
Wayden*#.--.~----- iSevere: 
| seepage, 
| Slope. 
| 
l 
Rock outerop. I 
' 
I 
391: i 
Cabston---------- I Severe: 
i slope. 
t 
I 
Delplain--------- ISevere: 
| depth to 
| Slope. 
I 
l 
40*: I 
Cabston---------- ISevere: 
t slope. 
' 
t 
Delplain--------- iSevere: 
t depth to 
i Slope. 
t 
I 
Crago------------ (Severe: 
| seepage, 
| slope. 
I 
I 
]---------------- ISevere 
Castle | Seepage. 
' 
' 
42, 43------------ iSevere: 
Castle** | seepage, 
i slope. 
' 
t 
44; i 
Castner---------- (Severe: 
| depth to 
| slope. 
i 
' 
Castner---------- iSevere 
i depth to 
| Slope. 
I 
I 
45%: l 
Castner---------- ISevere: 
| depth to 
LI 
! 
Amherst----.----- ISevere 
| depth to 
' 
! 
46, 47------------ (Severe: 
Cheadle | depth to 
| Slope. 
| 
l 
48, ἡδ------------ ISevere: 
Chinook | seepage, 
i slope. 
1 
t 
50---------------- ISevere: 
Crago Variant | seepage. 
t 
I 
51%: | 
Creed------------ iSlight--------- 


See footnotes at end of t 


ir 


rock, 


rock, 


rock, 


rock, 


rock. 


rock. 


rock, 


able. 


TABLE 10.--WATER MANAGEMENT--Continued 


dikes, and 
levees 


vere: 
ard to pack. 


= 


vere: 
ard to pack. 


So 


seepage, 
large stones. 


evere: 
thin layer, 
seepage. 


evere: 
thin layer, 
8 


e 
thin layer, 
large stones. 


ao 


eepage. 


Moderate: 
piping, 
excess salt. 


Deep 


Deep 


Deep 
Deep 
Deep 
Deep 
Deep 


Deep 


Deep 


Deep 


Deep 
Deep 
Deep 
Deep 
Deep 


Deep 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


Drainage 


water 


water 


water 


water 


water 


water 


water. 


water 


water 


water 


water 


water 


water 


water 


water 


water 


Irrigation 


Percs slowly, 
depth to rock, 
slope. 


rock, 


Slow intake, 
peres slowly, 
depth to rock. 


Slow intake, 
percs slowly, 
depth to rock. 


Large stones, 
droughty, 
depth to rock. 


Large stones, 
droughty, 
depth to rock. 


Large stones, 
droughty, 
depth to rock. 


Depth to rock, 
slope, 
erodes easily. 


Large stones, 
droughty, 
depth to rock. 


Soil blowing, 
slope. 


Droughty------- 


Droughty, 
peres slowly, 
excess salt. 


erraces 
and 
diversions 


to rock. 


to rock. 


stones. 


Depth to rock, 
erodes easily. 


Slope, 
depth to rock, 
erodes easily. 


Slope, 
large 
depth 


stones, 
to rock. 


Slope, 
large 
depth 


stones, 
to rock. 


Large stones, 
depth to rock. 


Depth to rock, 
erodes easily. 


Slope, 
large stones, 
depth to rock. 


Slope, 
soil blowing. 


iFavorable------ 


' 
| 
I 
;Erodes easily, 
| peres slowly. 
1 
| 
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Grassed 
waterways 


Slope, 
depth to rock, 
peres slowly. 


Slope, 
droughty. 


Slope, 
droughty, 
depth to rock. 


Slope, 
droughty. 


Slope, 
droughty, 
depth to rock. 


Large stones, 
slope, 
droughty. 


Erodes easily, 
depth to rock. 


Slope, 
erodes easily, 
depth to rock. 


Large stones, 
slope, 
droughty. 


Large stones, 


slope, 
droughty. 


Large stones, 
droughty. 


Erodes easily, 
depth to rock. 


Large stones, 
slope, 
droughty. 


Slope. 


Droughty. 


Erodes easily, 
droughty. 
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Soil name and 
map symbol 


518; 
Gerdrum---------- 


Gerdrum---------- 


Danvers 


5T*: 
Danvers---------- 


58*: 


59, 60------------ 
Darret 


61*: 
Darret #*--------- 


Terrad*##--------- 


62%: 
Delpoint--------- 


' 
I 
t 
t 
' 
|] 
' 


f 


' 
! 
' 
I 
1 


' 
t 
' 
I 
H 
I 
' 
' 
I 
' 
1 
t 
1 
' 
D 
1 
1 


TABLE 10.--WATER MANAGEMENT--Continued 


Limitations for-- 


Features affecting-- 


t 
on T Embankments, i I H erraces 
reservoir | dikes, and i Drainage | Irrigation i and 
areas i levees i i | diversions 
| | | | 
l l I i 
i i I } 
Slight--------- iModerate: IDeep to water  iDroughty, IErodes easily, 
! hard to pack, | | peres slowly, | peres slowly. 
| excess salt. | | excess salt. | 
' ' 1 I 
| | | | 
Moderate: IModerate: ! Deep to water iDroughty, {Erodes easily, 
slope. | Piping, ' | peres slowly, | peres slowly. 
| excess salt. | | Slope. i 
' t ' I 
1 ' I I 
Moderate: IModerate: ‘Deep to water iDroughty, IErodes easily, 
slope. ! hard to pack, | | peres slowly, | peres slowly. 
| excess salt. | | excess salt. | 
' ' t ' 
| | | | 
Slight--------- ISevere: IDeep to water |Percs slowly---iPercs slowly--- 
| excess sodium.| ' 
' I t ' 
i t i 1 
Slight--------- ISevere: ‘Deep to water iDroughty, IErodes easily, 
| excess sodium,} | peres slowly, | peres slowly. 
| excess salt. | | excess sodium.} 
I l f ' 
i | | | 
Moderate: ISevere: 'Deep to water {Percs slowly, iPeres slowly--- 
slope. | excess sodium.} | slope. i 
I ' I ' 
I 1 t I 
Moderate: iSevere: IDeep to water iDroughty, IErodes easily, 
slope. | excess sodium, i | peres slowly, í peres slowly. 
| excess salt. | | excess sodium.| 
1 1 1 I 
I l l I 
Slight--------- ISlight--------- !Deep to water IPeres slowly---jErodes easily, 
I i i | peres slowly. 
' ' t I 
I 1 i I 
Moderate: ISìight--------- ‘Deep to water {Percs slowly, {Erodes easily, 
slope i i | slope. | percs slowly. 
í 3 1 ' 
! ! 
Slight--------- iSlight--------- ‘Deep to water IPeres slowly---iErodes easily, 
i i i | peres slowly. 
1 ' ' I 
I l l I 
Slight--------- ISlight--------- ‘Deep to water |Percs slowly, {Erodes easily, 
| i ! erodes easily.) perces slowly. 
IH I H ' 
| | i 
Slight--------- ISìight--------- ‘Deep to water iPercs slowly---iErodes easily, 
I i i | peres slowly. 
' I ' 4 
I I I l 
Severe: ISevere: IDeep to water iDroughty------- iLarge stones--- 
seepage. | seepage. i I i 
' ' ῃ ' 
| I I 1 
Severe: ISevere: ‘Deep to water IPeres slowly, iDepth to rock, 
seepage. | thin layer. i I depth to rock,} erodes easily. 
i I | slope. \ 
1 ' ' ' 
1 I I ' 
i i i i 
Severe iSevere: \Deep to water Peres slowly, {Slope, 
seepage, | thin layer. i ! depth to rock,i depth to rock, 
slope. I i | Slope. | erodes easily. 
' , ' ' 
t l l I 
Severe: iModerate: {Deep to water {Slow intake, 1Slope, 
slope. | thin layer, i | peres slowly, | perces slowly. 
| hard to pack. | | Slope. i 
i i i I 
' | ' | 
Moderate: iSevere: !Deep to water Depth to rock, iDepth to rock, 
seepage, i piping. i | slope, | erodes easily. 
slope. i i | erodes easily.i 
' ' I t 
l i i 


See footnotes at end of table. 
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Erodes 


Erodes 


Erodes 


Excess 
percs 


Excess 


Excess 
peres 


Excess 


Erodes 
peres 


Erodes 
peres 


Erodes 
percs 


E 


Erodes 
depth 


Slope, 
depth 


Slope, 
peres 


Erodes 


r 
depth 


l 
I 
1 
i 
I 
' 
I 
' 
I 
' 
I 
' 
I 
[i 
) 
I 
I 
' 
4 
' 
l 
' 
I 
I 
I 
' 
I 
t 
' 
' 
1 
1 
I 
' 
J 
' 
I 
I 
' 
l 
1 
I 
' 
1 
' 
t 
1 
l 
1 
I 
' 
|] 
ῃ 
j 
1 
' 
1 
' 
' 
l 
a 
l 
' 
I 
1 
I 
' 
t 
ῃ 
1 
1 
l 
' 
' 
' 
l 
I 
I 
1 
1 
ῃ 
t 
' 
l 
' 
I 
' 
i 
' 
' 
' 
I 
' 
[ 
I 
I 
1 
I 
' 
I 
t 
1 
' 
t 
1 
1 
' 
1 
' 
t 
' 
1 
1 
I 
' 
I 
' 
I 
' 
I 
4 
I 
' 
l 
' 
I 
1 
t 
' 
l 
1 
I 
i 
l 
I 
I 
I 
I 
' 
' 
H 
4 


Grassed 
waterways 


easily, 


droughty. 


easily, 


droughty. 


easily, 


droughty. 


sodium, 
slowly. 


salt, 


excess sodium, 
erodes easily. 


sodium, 
slowly. 


salt, 


excess sodium, 
erodes easily. 


easily, 
slowly. 


easily, 
slowly. 
easily, 
Slowly. 
easily, 


slowly. 


easily, 
slowly. 


Large stones, 
droughty. 


easily, 
to rock. 


erodes easily, 


to rock, 


slowly. 


easily, 
to rock. 
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TABLE 10.--WATER MANAGEMENT--Continued 


Limitations for-- Features affecting-- 


I Ú 
Soil name and | on | Embankments, i 1 I erraces i 
map symbol i reservoir i dikes, and i Drainage i Irrigation L and i Grassed 
| areas I levees j i | diversions I waterways 
| | | | | | 
62%: i i i i i ! 
Yawdim----------- ISevere: ISevere: ‘Deep to water {Peres slowly, {Depth to rock, |Depth to rock, 
| seepage. | thin layer. i | depth to rock,i peres slowly. | peres slowly. 
i ! i | slope. | i 
i i i i ' I 
638: I I I ' i i 
Dilts**---------- (Severe: ISevere: [Deep to water {Slow intake, ISlope, iSlope, 
| seepage, | thin layer, i | peres slowly, | depth to rock,| depth to rock, 
| Slope. | hard to pack. | ! depth to rock.| peres slowly. | perces slowly. 
I t 1 ! ' I 
I I I I t I 
Julin##. (Severe: (Moderate: IDeep to water IPeres slowly, {Depth to rock, {Slope, 
| Seepage, | thin layer, I | depth to rock,i peres slowly. | depth to rock, 
| slope. | hard to pack. | | Slope. i | peres slowly. 
' I L ' ' I 
I I ῃ l I I 
64*: i i I I ! i 
Dilts##---------- Severe: ISevere: IDeep to water |Slow intake, ISlope, (Slope, 
i seepage, | thin layer, i | peres slowly, | depth to rock,i depth to rock, 
t Slope. | hard to pack. | | depth to rock.! peres slowly. | peres slowly. 
I t I ' ' ' 
I t I l 1 I 
Julin**---.------ ISevere: IModerate: IDeep to water {Percs slowly, {Depth to rock, {Slope, 
| seepage, | thin layer, i | depth to rock,i peres slowly. i depth to rock, 
| Slope. | hard to pack. | | Slope. i | peres slowly. 
' I ' ' t 1 
ῃ I 1 1 I ῃ 
Rock outerop. j | ! ! | | 
I i i i ' i 
65%; i i i i i I 
Dilts**---------- (Severe: iSevere iDeep to water {Slow intake, Slope, Slope, 
| seepage, | thin layer, i | peres slowly, | depth to rock,i depth to rock, 
i slope. | hard to pack. | | depth to rock.| peres slowly. | peres slowly. 
t ' ' ' IH ' 
I i ' I l 1 
Thebo#*#*---------~ ISevere: iSevere: IDeep to water {Slow intake, ISlope,. Slope, 
| seepage, | hard to pack. | |! peres slowly, | depth to rock,{ erodes easily, 
1 Slope. i i ! depth to rock.| erodes easily.; depth to rock. 
I 1 I ' ' ' 
I k I I t I 
Neldore**-------- i Severe: ISevere: IDeep to water (Slow intake, ISlope, ISlope, 
| seepage, | thin layer. i | peres slowly, ! depth to rock.i depth to rock. 
| slope. i i i depth to rock. i 
, , 1 M | 4 
ῃ I l t l l 
66%: i i i i ! | 
Dilts**---------- iSevere: iSevere: iDeep to water {Slow intake, iISlope, iSlope, 
| seepage, | thin layer, I | peres slowly, | depth to rock,| depth to rock, 
| Slope. | hard to pack. | | depth to rock.| peres slowly. | peres slowly. 
I V 1 1 ' ' 
l I I 1 i I 
Welter**--------- (Severe: ISevere {Deep to water {Peres slowly, ISlope, (Slope, 
| seepage, | thin layer, I | depth to rock,| depth to rock,i erodes easily, 
| Slope. | hard to pack. | | Slope. | erodes easily.) depth to rock. 
! I t ' ' I 
I I I I I l 
Julin*¥#.~---.----- severe: IModerate IDeep to water {Peres slowly, iDepth to rock, iSlope, 
| seepage, | thin layer, i ! depth to rock,i peres slowly. i depth to rock, 
| Slope. | hard to pack. | | slope. I i peres slowly. 
' ! ' 1 3 ' 
4 I I I l I 
67% I I i I i I 
Doney------------ ISevere: iSevere IDeep to water |Depth to rock, Slope, ISlope, 
| slope. | piping. i | Slope, | depth to rock, erodes easily, 
I i i ! erodes easily.! erodes easily.) depth to rock. 
1 ' 4 ' 1 ' 
I I 1 I l 1 
Wayden**--------- (Severe: (Severe {Deep to water  iPeres slowly, Slope, iSlope, 
: | seepage, | thin layer. | ! depth to rock,| depth to rock,{ depth to rock, 
| Slope. i i | slope. | peres slowly. i peres slowly. 
LI ' I , ' ' 
l l I I t t 
68%, 69*: i ! i I I i 
Doney------------ ISevere: iSevere IDeep to water {Depth to rock, iSlope, iSlope, 
| Slope. | piping. i i slope, ! depth to rock,i erodes easily, 
i I | | erodes easily.! erodes easily.| depth to rock. 
I I I ' ' 1 
I l I I l ' 
Windham---------- ISevere: (Severe: IDeep to water ILarge stones, Slope, ILarge stones, 
! seepage, | seepage. i | droughty, ! large stones. | slope, 
| slope. i H | slope. i | droughty. 
' 1 ' L| t I 
' I [ i ' I 


See footnotes at end of table. 
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TABLE 10.--WATER MANAGEMENT--Continued 
H Limitations for-- 1 Features affecting-- 
Soil name and i| Pond T Embankments, | l I Terraces 1 
map symbol i reservoir | dikes, and ì Drainage I Irrigation i and i Grassed 
! areas i levees | i | diversions i waterways 
' ' i ' ' ' 
' t I I l I 
τος: i i i ' i 
Doney------------ iSevere: {severe ‘Deep to water {Depth to rock, |Slope, (Slope, 
! slope. ! piping. | ! slope, | depth to rock,{ erodes easily, 
I ; l | erodes easily.! erodes easily. ( depth to rock. 
“ 1 I ' I I 
l t I 1 I 1 
Winifred**------- ISevere: IModerate IDeep to water {Peres slowly, Slope, iSlope, 
| seepage, | thin layer, } ! depth to rock,i depth to rock,i erodes easily, 
| Slope. | hard to pack. | | slope. | erodes easily.| depth to rock. 
1 4 ' 1 1 ' 
I l I I I l 
Wayden##- . ISevere ISevere: IDeep to water IPeres slowly, ISlope, ISlope, 
| Seepage, | thin layer. | | depth to rock,| depth to rock,| depth to rock, 
| slope. i i | slope. | peres slowly. | peres slowly. 
t ΙΙ t 1 ' J 
I I ' t 1 l 
T1*: i i I i i 
Doughty---------- iSevere: ISevere: !Deep to water {Erodes easily {Large stones, |Erodes easily. 
i seepage. | seepage. } i | erodes easily.i 
' I 1 ' I I 
1 I ! 1 l I 
Ashuelot Variant-|Severe: ISevere: IDeep to water iLarge stones, Large stones, |Large stones, 
| seepage, ! seepage. i | droughty, | cemented pan, | erodes easily, 
| cemented pan. | i | cemented pan. | erodes easily.i droughty. 
1 ' I 1 I I 
J l t I t l 
T2*: i i i I I i 
Doughty---------- (Severe: ISevere: {Deep to water {Erodes easily Large stones, jErodes easily. 
| seepage. | seepage. | i | erodes easily.| 
f ! ' ' ' I 
' I ' i l I 
Judith----------- iSevere: IModerate: {Deep to water iDroughty------- iLarge stones---|Large stones, 
| seepage. | large stones. | l i | droughty. 
' t I 1 ' ' 
í ' I l t l 
73%: i i i i i i 
Doughty---------- iSevere: ISevere: iDeep to water Slope, iLarge stones, j|Erodes easily. 
| Seepage. 1 seepage. I | erodes easily.i erodes easily.| 
1 1 ' ' I 1 
I l l f 1 I 
Judith----------- ISevere: IModerate: IDeep to water iDroughty, ILarge stones---iLarge stones, 
| seepage. | large stones. | i slope. i I droughty. 
H ' 1 ' ' I 
I I I l I t 
THE: I I I i i i 
Doughty---------- ISevere: ISevere: iDeep to water {Slope---------- ILarge stones---iFavorable. 
| seepage. { seepage. i i i I 
1 ῃ I I 1 1 
[ i [ 1 i I 
Judith----------- ISevere: iModerate: iDeep to water j|Droughty, ILarge stones---|Large stones, 
| seepage. | large stones. | | Slope. i i droughty. 
I ' I ' 1 I 
I l I l I t 
T5*: I i i I ! i 
Doughty---------- ISevere ISevere: {Deep to water {Erodes easily j|Large stones, {Erodes easily. 
! seepage. | seepage. i i | erodes easily.i 
' t I I I ' 
1 ' I l I 1 
Sipple----------- IModerate: iSevere: IDeep to water iFavorable------ {Erodes easily |Erodes easily. 
| seepage. i piping. i ! | | 
I I f t 1 I 
I I I LI l I 
T6-----------.----- I Severe: ISevere: IDeep to water jLarge stones, |Slope, ILarge stones, 
Dryadine | slope. | seepage, i | droughty, | large stones, | slope, 
i i large stones. | | depth to rock.i depth to rock.i droughty. 
' I ' t ! ' 
' I l i J 1 
TT*. i I i i i ' 
Dumps i i i I i I 
i i ' I i i 
T8---------------- l Severe: |I Severe: iDeep to water {Slow intake, {Depth to rock, |Erodes easily, 
Eltsac** | seepage. | thin layer, I | peres slowly, | erodes easily.| depth to rock. 
i | hard to pack. | | depth to rock. I 
I ' ' ' ' ῃ 
I l l 1 I I 
79%: I i i I i 
Eltsac*#--------- ISevere: ISevere: iDeep to water (Slow intake, IDepth to rock, iErodes easily, 
| seepage. i thin layer, i | peres slowly, | erodes easily.) depth to rock. 
i | hard to pack. i| | depth to rock. i 
J ' ' ' 1 I 
I I l 1 I i 
Lawther---------- IModerate: IModerate: IDeep to water {Slow intake, {Peres slowly---jExcess salt, 
slope. | hard to pack. | | peres slowly, | | peres slowly. 
d i i Slope. i i 
' i I i i 


' 
' 
' 
t 
ῃ 
1 


See footnotes at end of table. 
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I 
Soil name and | on i Embankments, H erraces 
map symbol i reservoir dikes, and Drainage Irrigation and Grassed 
i areas levees diversions waterways 
l 


—- rc Ecs I ——— mo"IVH—— O I A 


80*: 


Eltsac*#----.---- iSevere: 
| Seepage, 
| Slope. 
I 
I 
Norbert ##.~-..---- i Severe: 
| seepage, 
| Slope. 
1 
T | 
Elve---------..-- iSevere: 
| seepage, 
| Slope. 
4 
l 
Arcette---------- iSevere 
| seepage, 
î slope. 
t 
I 
82---------------- i Moderate: 
Enbar | seepage. 
1 
83%: 
Enbar-----~------ iModerate: 
| seepage. 
I 
I 
Nesda------.------ iSevere 
| seepage. 
i 
84--------- ee ISevere 
Ernem | depth to 
I 
! 
δδ---------------- (Severe 
Ernem | depth to 
i 
868: ' 
Ernem------------ iSevere: 
| depth to 
| Slope. 
I 
Delplain--------- ISevere 
| depth to 
| slope. 
' 
l 
Tanna##_ iSevere: 
| Seepage, 
| Slope. 
t 
8T---------------- ISlight --------- 
Ethridge i 
' 

t 
88--------.------- (Moderate: 
Ethridge | Slope. 

i 
' 
89%; | 
Ethridge--------- (Moderate: 
| slope. 
i 
i 
Cabston---------- iModerate 
| Slope. 
I 
I 
90---------------- (Moderate: 
Evanston 


| seepage. 
' 
I 


See footnotes at end of t 
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seepage, 
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Slow intake, 
peres slowly, 
depth to rock. 


Slow intake, 
peres slowly, 
depth to rock. 


Large stones, 
droughty, 
slope. 


Large stones, 
droughty, 
slope. 


Frost action---iWetness, 


erodes easily. 


Frost action---|Wetness, 


erodes easily. 


Droughty, 
erodes easily. 


Large stones, 
droughty, 
depth to rock. 


Large stones, 
droughty, 
depth to rock. 


Large stones, 
droughty, 
depth to rock. 


Droughty, 
depth to rock, 
slope. 


Peres slowly, 
depth to rock, 
slope. 


Peres slowly, 
erodes easily. 


Peres slowly, 
slope, 
erodes easily. 


Peres slowly, 
Slope, 
erodes easily. 


Droughty, 
Slope. 


Erodes easily 


Slope, 
depth to rock, 
erodes easily. 


Slope, 
depth to rock, 
erodes easily. 


Slope, 
large stones. 


stones. 


Erodes easily, 
wetness. 


Erodes easily, 
wetness. 


Large stones, 
erodes easily, 
too sandy. 


Large stones, 
depth to rock. 


Large stones, 
depth to rock. 


Slope, 
large stones, 
depth to rock. 


Slope, 
depth to rock. 


Slope, 
depth to rock, 
erodes easily. 


Erodes 
percs 


easily, 
slowly. 


Erodes 
peres 


easily, 
slowly. 


easily, 
peres slowly. 


Favorable------ 
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Slope, 
erodes easily, 
depth to rock. 
Slope, 
erodes easily, 
depth to rock. 


Large stones, 
slope, 
droughty. 

Large stones, 
slope, 
droughty. 


Erodes easily: 


Erodes easily. 


Large stones, 
erodes easily, 
droughty. 


Large stones. 


Large stones, 
droughty. 


Large stones, 
slope. 


1 
droughty, 
depth to rock. 


lope, 
erodes easily, 
depth to rock. 


easily, 
slowly. 
E easily, 
slowly. 


easily, 
slowly. 


Droughty. 


Erodes easily. 


Rock outcrop. 


508 Soil survey 
TABLE 10.--WATER MANAGEMENT--Continued 
——— m =a kune a8 affecting-- 7 ^ 7 7 7 —- 
H Limitations for-- I Features affecting-- 
Soil name and | Pond T Embankments, | 1 I Terraces H 
map Symbol i reservoir |! dikes, and i Drainage t Irrigation i and i Grassed 
i areas i levees i i i diversions i waterways 
| | 
g1-------------- iModerate: IModerate {Deep to water |Slope, iErodes easily  iErodes easily. 
Evanston | Seepage, | piping i | erodes easily.} i 
| slope. i i i i i 
i i i i I I 
92-------------- IModerate: ISevere: IDeep to water IFavorable------ IFavorable------ iFavorable. 
Fairfield | seepage. | piping. ' ! i i 
' t I ! 1 I 
l I I ῃ I I 
93*: I i | I i i 
Fairfield------ IModerate: i Severe {Deep to water  (Favorable------ |Favorable------ iFavorable. 
| seepage. | piping. I I I I 
' I I I“ ' H 
t I i τ I t 
Danvers-------- ISlight--------- {Slight--------- IDeep to water Peres slowly---jErodes easily, iErodes easily, 
i I i I ! peres slowly. | peres slowly. 
1 l H I 4 1 
I I 1 I l 1 
Que; i I i i i i 
Fairfield------ IModerate: iSevere: IDeep to water ;Slope---------- IFavorablê------ IFavorable. 
| seepage, | piping. i i I i 
i slope. i i i i i 
i i i ! i I 
Danvers-------- IModerate: ISlight--------- IDeep to water |Percs slowly, {Erodes easily, {Erodes easily, 
! slope. } i ! slope. | peres slowly. | peres slowly. 
) H ' ' I ' 
l i I l I l 
958: i i ' I I i 
Fairfield------ IModerate: isevere {Deep to water |Favorable------ IFavorablê------ iFavorable. 
| seepage. | piping i i | I 
' H t ' 1 ' 
í l 1 I I I 
Judell--------- i Moderate: ISevere: iDeep to water  iFavorable------ IFavorable------ IFavorable. 
| seepage. | piping. i i ] i 
i I ! i i I 
96%: i i i i i i 
Fairfield------ IModerate: ISevere: IDeep to water ISlope---------- iFavorable------ IFavorable. 
| seepage, | piping. i I I I 
! slope. i ! i I i 
I I i i ! i 
Judell--------- (Moderate: iSevere: IDeep to water |Slope---------- IFavorable------ iFavorable. 
| seepage, | piping. i I i I 
| slope. i I i I ' 
| ! i | | 
g7-------------- IModerate: ISevere: IDeep to water {Erodes easily |Erodes easily {Erodes easily. 
Farnuf | seepage. | piping. I i I 
' I 1 I ῃ ' 
l I I 1 1 I 
98------~------~ iModerate: ISevere: IDeep to water Slope, {Erodes easily iErodes easily. 
Farnuf | seepage, I piping. i | erodes easily.| i 
| slope. H i ! i I 
i i i i i i 
9-------------- iSevere: iSevere: IDeep to water (Slope, iSlope, iSlope, 
Farnuf | slope | piping. t | erodes easily.! erodes easily. erodes easily. 
I I 1 I ' ' 
I I l l i I 
100------------- ISlight--------- (Moderate: {Deep to water {Favorable------ IErodes easily {Erodes easily. 
Fergus i | piping. } i i i 
i i i t i | 
101------------- IModerate: iModerate: iDeep to water |SlOpê---------- IErodes easily Erodes easily. 
Fergus ! slope. | piping. i I i i 
' ' 1 ) I I 
1 I l I 1 I 
102: ! i i ! I i 
Firada--------- Severe: severe: IDeep to water Large stones, |Slope, iLarge stones, 
| Slope. | large stones. | | droughty, | large stones, | slope, 
i ] I I depth to rock. ! depth to γοοκ.! droughty. 
' ' ' I t 1 
l í 1 I i l 
Sheege--------- iSevere: iSevere: IDeep to water jLarge stones, Slope, ILarge stones, 
depth to rock,| thin layer, i | droughty, ! large stones, | slope, 
slope. | Seepage, i | depth to rock.i depth to rock.| droughty. 
I H ' I I 
' | ' | ' 
ῃ I ῃ l 4 
' 1 1 t ' 
I I I i I 
i i ' i i 


See footnotes at end of table. 


large stones. 


Fergus County, Montana 


Soil name and 


map symbol 


1031: 


Flasher-------- 


Floweree 
105*, 


Fluvaquentic 
Haplaquolls 


Gerber 


110%; 


Gerber--------- 


Winifred------- 


112*: 


Absher--------- 


113*: 


Gerdrum-------- 


Hanson 


I 

i on 

i reservoir 
i areas 
I 

I 

l 

I 

I 

I 


slope. 


seepage, 
slope. 


(Moderate: 
slope. 


IModerate: 
| slope. 

I 

I 


ISlight--------- 
' 

I 
I 
I 
' 
I 
1 


iModerate: 
Slope. 


Severe: 
seepage. 


Moderate: 
Slope. 


See footnotes at end of table. 
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TABLE 10.--WATER MANAGEMENT--Continued 


Limitations for-- Features affecting-- 


mbanKments, 
dikes, and 
levees 


thin layer, 
seepage, 
piping. 


Severe: 
seepage, 
piping. 


Severe: 
piping. 


Moderate: 
hard to pack. 


Moderate: 
hard to pack. 
Moderate: 
hard to pack. 


Moderate: 
hard to pack. 


Moderate: 


o 
hard to pack. 


Moderate: 
thin layer, 
hard to pack. 


Moderate: 
hard to pack, 
excess salt. 


Moderate: 
hard to pack, 
excess salt. 


Severe: 
excess salt. 


Moderate: 
hard to pack, 
excess salt. 


Severe: 
excess salt. 


Severe: 
seepage, 
large stones. 


Drainage 


Deep 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 
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to 


water 
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Irrigation 


Droughty, 


r 
fast intake, 
soil blowing. 


Soil blowing, 


slope. 


Slope, 
e 


rodes easily. 


Peres slowly--- 
Peres slowly--- 


Peres slowly, 
8 


lope. 


Slow intake, 


peres slowly. 


Peres slowly, 


slope. 


Percs slowly, 


depth to rock. 


Droughty, 


percs slowly, 
excess salt. 


Droughty, 


percs slowly, 
excess salt. 


Droughty, 


slow intake, 
peres slowly. 


Droughty, 


peres slowly, 
excess salt. 


Droughty, 


slow intake, 
percs slowly. 


Large stones, 


droughty, 
slope. 


Erodes 


Erodes 


erraces 
and 
diversions 


Slope, 


depth to rock, 
Soil blowing. 


Slope, 


Soil blowing. 


easily 


easily, 
slowly. 


easily, 
slowly. 


easily, 
slowly. 


Peres slowly--- 


Erodes easily, 


peres slowly. 


Depth to rock, 


erodes easily. 


Erodes easily, 


peres slowly. 


easily, 


peres slowly. 


easily, 


peres slowly. 


easily, 


peres slowly. 


easily, 


percs slowly. 
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Grassed 
waterways 


ope, 


1 
depth to rock. 


lope. 


rodes easily. 


easily, 
slowly. 


easily, 
slowly. 


easily, 
slowly. 


ercs slowly. 


easily, 
slowly. 


easily, 
to rock. 


xcess salt, 
erodes easily, 
droughty. 


xcess salt, 
erodes easily, 
droughty. 


xcess salt, 
erodes easily, 
droughty. 


xcess salt, 
erodes easily, 
droughty. 


xcess salt, 
erodes easily, 
droughty. 


arge stones, 
slope, 
droughty. 


510 Soil survey 
TABLE 10.--WATER MANAGEMENT--Continued 
1 Limitations for-- 1 Features affecting-- 
Soil name and | Pond T Embankments, i| I I Térraces 1 
map symbol i reservoir | dikes, and i Drainage | Irrigation i and i Grassed 
H areas | levees i i | diversions H waterways 
| | | | | | 
115--------------- ISlight--------- ISevere: 'Deep to water {Percs slowly---iErodes easily, {Erodes easily, 
Harlem i ! hard to pack. i i | peres slowly. | peres slowly. 
' ' 1 I I i 
1 4 1 l I 1 
116--------------- Moderate: iSevere: ‘Deep to water {Erodes easily--iErodes easily {Erodes easily. 
Havre | seepage. ! piping. | i i I 
1 I 1 I 1 ' 
l I l I I I 
117--------------- IModerate: iSevere: IDeep to water iFavorablê------ IFavorablê------ IFavorable. 
Havre | seepage. | piping. i t i i 
' | ! I I ' 
' i l l I U 
118% i ! ! ! ! I 
Havre------------ i Moderate: ISevere: ‘Deep to water |Erodes easily, {Erodes easily  iErodes easily. 
| seepage. | piping. i | flooding. i 1 
1 ' I t t I 
I I I I ' I 
Harlem----------- ISlight--------- ISevere: 'Deep to water {Peres slowly, {Erodes easily, iErodes easily, 
i ! hard to pack. | ! erodes easily,} perces slowly. | peres slowly. 
i I i | flooding. i ! 
! ! | ! | i 
119--------------- iModerate: ISevere: ‘Deep to water {Depth to rock, iDepth to rock, iErodes easily, 
Hibar | seepage, | thin layer. i | slope. | erodes easily.i depth to rock. 
| depth to rock,i i i i i 
| slope. i i i i i 
i i I i i i I 
120% I i I i i i 
Hibar------------ iModerate: (Severe: IDeep to water {Depth to rock, |Depth to rock, jErodes easily, 
| seepage, | thin layer. i | slope. | erodes easily.1 depth to rock. 
! depth to rock, i i i i 
! slope. | | i | ! 
i 1 ' i I I 
Castner---------- ISevere isevere: !Deep to water {Large stones, {Large stones, iLarge stones, 
| depth to rock.) thin layer, i | droughty, | depth to rock.i droughty. 
| | seepage. i | slope. i i 
| | i | | 
121% i i i I i I 
Hibar------------ ISevere: ISevere: IDeep to water {Depth to rock, (Slope, ISlope, 
| slope. | thin layer. ! | Slope. | depth to rock, erodes easily, 
i i i i ! erodes easily.{ depth to rock. 
1 I ῃ | I 4 
I l 1 l I i 
Castner---------- ISevere: ISevere: ‘Deep to water {Large stones, Slope, iLarge stones, 
! depth to rock,| thin layer, I | droughty, | large stones, | slope, 
| Slope. | Seepage. i | slope. | depth to rock.i droughty. 
' ' t t 1 I 
l I t t I I 
122% I I i i i I 
Hibar------------ i Moderate: iSevere: !Deep to water {Depth to rock, {Depth to rock, iErodes easily, 
| seepage, | thin layer. i i slope. | erodes easily.| depth to rock. 
|! depth to rock, I I i ! 
| slope. I I i I i 
i i i i i i 
Castner ---------- iSevere: ISevere: !Deep to water {Large stones, Large stones, Large stones, 
! depth to rock.| thin layer, i | droughty, | depth to rock.i droughty. 
I | seepage. | | slope. i | 
t I 1 1 I ' 
t I l l I 1 
123--------------- i Moderate: iSlight--------- ‘Deep to water |Slope---------- IFavorable------ IFavorable. 
Hoosan | slope. t I I i i 
i i i i i i 
1248: i i t I i i 
Hughesville------ iSevere: ISevere: 'Deep to water iLarge stones, |Slope, ILarge stones, 
| slope. | large stones. | | droughty, | large stones, | slope, 
| i i | depth to rock.i depth to rock.| droughty. 
t i I 1 I I 
i I I I I I 
Skaggs----------- ISevere: ISevere: IDeep to water {Large stones, {Slope, ILarge stones, 
| slope. | thin layer. i ! depth to rock,} large stones, | slope, 
i i i | Slope. ! depth to rock. ( droughty. 
I I ' ' I i 
l I l u l t 
1258: I I i i i I 
Hughesville------ Severe: ISevere: IDeep to water {Large stones, Slope, iLarge stones, 
| slope. | large stones. | | droughty, | large stones, | slope, 
i I I ! depth to rock.} depth to rock.i droughty. 
' ' ' l I | 
I i I I I l 


See footnotes at end of table. 


Fergus County, Montana 


Soil name and 
map symbol 


128%: 


Tamaneen-------- 


131*, 132*: 


Windham--------- 


133*: 


Judith---------- 


Windham--------- 


134*: 


Judith---------- 


See footnotes at end of table. 


TABLE 10.--WATER MANAGEMENT--Continued 


Limitations for-- 


I 

I 

i on 

I reservoir 
i areas 
I 

! 

l 

I 

I 

' 


slope. 


| Slope. 
H 

i 

1 
ISevere: 

| seepage. 
severe: 
| Seepage. 
i 

I 

(Severe: 

I 


| Seepage. 
V 

t 
IModerate: 
| seepage. 
i 

i 

I 


ISevere: 
| seepage. 
' 
i 
iModerate: 
seepage, 


t 
I 
i slope. 
i 
I 
t 


ISevere: 
| seepage. 
' 


ISevere: 


seepage. 


ISevere: 
| seepage. 


iSevere: 


seepage. 


I 
l 
! slope. 
I 
I 
t 
slope. 


i seepage, 
| slope. 
' 
I 
1 


' 
I 
| Slope. 
I 
I 


| Embankments, 


I dikes, and 
| levees 

t 

! 

Severe 


Moderate: 
large stones. 


Moderate: 
large stones. 
Moderate: 
large stones. 
Severe: 
piping. 
Moderate: 


large stones. 


Severe: 
piping. 


Moderate: 
large stones. 


Severe: 
seepage. 


derate: 
arge stones. 


=° 


Moderate: 
large stones. 


Moderate: 
large stones. 


Moderate: 
thin layer, 
hard to pack. 


thin layer, 
hard to pack. 


Drainage 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


Features affecting-- 


Irrigation 


Large stones, 
droughty, 
peres slowly. 


Large stones, 
droughty, 
slope. 


slope. 


Large stones, 
droughty. 


Droughty, 
slope. 


Large stones, 
droughty, 
slope. 


Droughty, 
slope. 


Large stones, 
droughty, 
slope. 


Percs slowly, 
depth to rock, 
slope. 


Slow intake, 
percs slowly, 
depth to rock. 


erraces 
and 
diversions 


Slope, 
large stones, 
erodes easily. 


Slope, 
large stones. 
Large stones--- 


Large stones--- 


Large stones--- 


Favorable------ 


Large stones--- 


Favorable------ 


Large stones--- 


Large stones--- 


Large stones--- 


Large stones--- 


Large stones--- 


Large stones--- 


Slope, 
large stones. 


Slope, 
large stones. 


Depth to rock, 
peres slowly. 


Slope, 
depth to rock, 
peres slowly. 


511 


Grassed 
waterways 


Large stones, 
slope, 
erodes easily 


Large stones, 
slope, 
droughty. 


Large stones, 
droughty. 


Large stones, 
droughty. 


Large stones, 
droughty. 


Favorable. 


Large stones, 
droughty. 


Favorable. 


Large stones, 
droughty. 


Large stones, 
droughty. 


Large stones, 
droughty. 


Large stones, 
droughty. 


Large stones, 
droughty. 


Large stones, 
droughty. 


Large stones, 
slope, 
droughty. 


Large stones, 
slope, 
droughty. 


Slope, 
depth 
peres 


to rock 
slowly. 


Slope, 
depth 
peres 


to rock 
slowly. 


512 Soil survey 


TABLE 10.--WATER MANAGEMENT--Continued 


l Limitations for-- 1 Features affecting-- 
Soil name and | on | Embankments, i 1 | Terraces 1 
map symbol i reservoir dikes, and } Drainage | Irrigation l and i Grassed 
| areas levees i i i diversions i waterways 
i [ | 

136--------------- 'Severe: Moderate: ‘Deep to water Peres slowly,  iSlope, iSlope. 

Kildor ** | slope. thin layer, i | depth to rock, depth to rock,i depth to rock, 
| hard to pack. | | slope. I peres slowly, | peres slowly, 
I ῃ ' 4 1 
I I I | i 
137%: i i I I I 
Kildor*f*--------- ISevere: Moderate: {Deep to water IPeres slowly, {Slope, ISlope, 
| slope. thin layer, i | depth to rock, depth to rock,{ depth to rock, 
i hard to pack. | | Slope. | peres slowly. | peres slowly. 
! I ' 1 1 
I l | I l 
Sheege----------- ISevere: ISevere: IDeep to water {Large stones, |Slope, iLarge stones, 
| depth to rock, thin layer, i | droughty, | large stones, | slope, 
| Slope. | Seepage, i ! depth to rock.| depth to rock.| droughty. 
} | large stones. | i i } 
i t ' ' J H 
i 1 I 1 I I 
1383: i i [ I i I 
Kildor**--------- iSevere: IModerate: IDeep to water |Percs slowly,  iSlope, ISlope, 
| slope. | thin layer, i | depth to rock,! depth to rock,i depth to rock, 
t ! hard to pack. | | Slope. | peres slowly. | peres slowly. 
I 4 I I ' H 
I 1 I I 1 I 
Skaggs----------- ISevere: ISevere: IDeep to water {Depth to rock, (Slope, iLarge stones, 
| slope. | thin layer. i | slope. | large stones, | slope. 
H i I i | depth to rock.i 
I ' I 1 t | 
I 1 I I 1 ῃ 
Hanson----------- ISevere: ISevere: IDeep to water iLarge stones,  iSlope, ILarge stones, 
! slope. | seepage, i |! droughty, | large stones. | slope, 
! ! large stones. | í slope. i | droughty. 
l I I I I | 
I í t I l l 
139--------------- Moderate: i Moderate: IPercs slowly,  iWetness, ‘Erodes easily, iErodes easily, 
Klayent | seepage. | hard to pack, | frost action. | peres slowly. | wetness, | peres slowly. 
i | wetness. i i | peres Slowly. | 
I ! t 1 I 1 
I I I 1 t I 
Ί80--------------- iSìight--------- ISlight--------- Deep to water |Percs slowly---iErodes easily, iErodes easily, 
Kobar } i i i | peres slowly. i percs slowly. 
1 I 1 ' 1 t 
4 I I 1 l 1 
1l1--—----—----—-- IModerate: ISlight--------- ‘Deep to water {Peres slowly, IErodes easily, {Erodes easily, 
Kobar | Slope. i i | slope. | peres slowly. | peres slowly. 
I ' t 1 I ' 
I l 4 t I i 
142--------------- ISevere: iSlight--------- ‘Deep to water {Percs slowly, Slope, (Slope, 
Kobar | slope. i i | slope. i erodes easily,i erodes easily, 
i i I i I peres slowly. i peres slowly. 
' | t ' | ' 
t l 1 I l í 
1403--------------- iModerate: iSevere iDeep to water {|Favorable------ {Erodes easily, ;Erodes easily. 
Korchea | seepage. | piping. i I | too sandy. i 
1 H I ' I 4 
t ῃ I 1 I I 
144%; { i i i ' i 
Korchea---------- ‘Moderate: isevere: {Deep to water |Flooding------- IErodes easily, (Erodes easily. 
| seepage. |! piping. i I | too sandy. i 
' Li t ' I 1 
k l I I I l 
Frazer----------- iSlight--------- iModerate: IDeep to water IPeres slowly, {Erodes easily, {Erodes easily, 
i ! hard to pack. | i flooding. | peres slowly. | peres slowly. 
1 ' I ! I t 
l 1 I I I t 
145--------------- ISìight--------- i Moderate: {Deep to water ISlow intake, IPeres slowly---iExcess salt, 
Lawther i ! hard to pack. ! | peres slowly. | | percs slowly. 
1 ' a I f ' 
1 I 1 I i I 
Ίήδ--------------- IModerate: I Moderate IDeep to water |Slow intake, IPercs slowly---iExcess salt, 
Lawther | slope. ! hard to pack. | | peres slowly, | | peres slowly. 
t ' ' ' slope. ' ' 
' l 1 l l I 
i i i i i I 
147--------------- |Severe: iSevere: IDeep to water Large stones,  iSlope, Large stones, 
Libeg i slope. | large stones. | | droughty, i large stones. | slope, 
i i I | slope. i | droughty. 
| ' ' ' ' ' 
l I l I t I 
148% i ! ' i I i 
Libeg------------ (Severe: (Severe: IDeep to water {Large stones, Slope, iLarge stones, 
| slope. | large stones. i i droughty, | large stones. | slope, 
| { i | slope. i | droughty. 
t I ! ' 1 1 
1 I I l I I 


See footnotes at end of table. 


Fergus County, Montana 


Soil name and 
map symbol 


148%: 
Cheadle 


Linwell 


153%: 
Linwell 


Winifred 


Little Horn 


156%: 
Little Horn 


Marmarth 


See footnotes 


TABLE 10.--WATER MANAGEMENT--Continued 


Features affecting-- 
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I 

i on mbankments; I erraces 

i reservoir dikes, and Drainage Irrigation and Grassed 
I areas levees diversions waterways 
1 


(Severe: 
I 
I 
i Slope. 
1 
l 
' 


iSlight 


" 
i Moderate: 
| Slope. 


Moderate: 
Slope. 


i Moderate: 
slope. 


iSevere: 
seepage. 


iModerate: 
| depth to rock, 
i slope. 

! 

I 

ISevere: 

slope. 


| Slope. 

I 

I 
IModerate: 
| Seepage, 
| slope. 
t 
I 
t 


ISevere: 
| Seepage. 
V 

t 

i Moderate: 
| seepage. 
I 

I 
(Slight 
t 

| 
(Moderate: 


slope. 


I 
I 
t 
! 
IModerate: 


| seepage, 
| Slope. 
t 
I 


at end of table. 


thin layer, 
large stones. 


IModerate: 
| hard to pack. 
Moderate: 


o 
hard to pack. 


iSlight 


Moderate: 
thin layer, 
hard to pack. 


Severe: 
thin layer. 


Severe: 
thin layer. 


Severe: 
thin layer. 


Severe: 
thin layer. 


Slight 


Severe: 
large stones. 


Severe: 
Seepage. 


Moderate: 
wetness. 


Severe: 
hard to pack. 


Severe: 


hard to pack. 


Severe: 
piping. 


Deep to 


Deep to 


Deep to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


Deep to 


Deep to 


Deep to 


Deep to 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


Peres slowly, 
frost action 


water 


water 


water 


Large stones, 
droughty, 
depth to rock. 


Peres slowly--- 


Peres slowly, 


e 
slope. 

Peres slowly, 
erodes easily. 


Peres slowly, 
slope, 
erodes easily. 


Peres slowly, 
slope, 
erodes easily. 


Peres slowly, 
depth to rock, 
slope. 


Peres slowly, 
depth to rock, 
slope. 


Peres slowly, 
depth to rock, 
8 


Peres slowly, 
depth to rock, 
slope. 


Depth to rock, 
slope. 


res slowly, 


Pe 
slope. 


Large stones, 
droughty, 
peres slowly. 


W 
eres slowly. 


e 
p 

Slow intake, 
peres slowly. 
1 

p 

s 


Slow intake, 
eres Slowly, 


Depth to rock, 
slope. 


stones, 
to rock. 


easily, 
slowly. 


easily, 
slowly. 


easily, 


percs slowly. 


easily, 


peres slowly. 


Erodes easily, 
peres slowly. 


Depth to rock, 
erodes easily. 


Depth to rock, 
erodes easily. 


depth to rock, 
erodes easily. 


Slope, 
depth to rock, 
erodes easily. 


large stones, 
depth to rock. 


Peres slowly--- 


Large stones, 
erodes easily, 
peres slowly. 


Large stones--- 
Erodes easily, 
wetness. 


Erodes 
perces 


easily, 
slowly. 


Erodes 
peres 


easily, 
slowly. 


Depth to rock 


3 
1 
1 
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I 
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1 
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' 
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' 
I 
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I 
I 
I 
' 
t 
1 
' 
I 
I 
' 
I 
' 
I 
' 
I 
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i 
1 
I 
I 
I 
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1 
ῃ 
I 
t 
I 
I 
I 
ῃ 
I 
' 
' 
I 
1 
I 
I 
' 
I 
t 
I 
I 
I 
' 
I 
' 
I 
I 
I 
t 
I 
' 
I 
Li 
t 
' 
1 
' 
1 
1 
I 
' 
I 
I 
I 
' 
I 
I 
[ 
1 
U 
t 
I 
I 
I 
' 
' 
1 
l 
t 
I 
ῃ 
l 
' 
' 
' 
' 
H 
1 
' 
I 
1 
i 
I 
l 


Large stones, 
slope, 
droughty. 
Erodes 
ercs 


r easily, 
p slowly. 


Erodes easily, 


slowly. 


easily, 
slowly. 


easily, 
slowly. 


E easily, 


slowly. 


E easily, 


to rock. 


E easily, 


to rock. 


erodes easily, 
depth to rock. 


Slope, 
erodes easily, 
depth to rock. 


Large stones, 
5 


Peres slowly. 


Large stones, 
erodes easily, 
droughty. 


Large stones, 
droughty. 

Erodes 
eres 


r easily, 
p Slowly. 
Erodes 
percs 


easily, 
slowly. 


Erodes 
percs 


easily, 
slowly. 


Depth to rock. 
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TABLE 10.--WATER MANAGEMENT--Continued 


— Y Cr n Ἔδδευρες affecting-- C ^ eu I 
Limitations for-- Features affecting-- i 


t 
I i 
Soil name and | on T Embankments, i T H erraces i 
map symbol i reservoir i dikes, and | Drainage | Irrigation i and i Grassed 
i areas i levees | ' | diversions i waterways 
' ' f ' ' ' 
' t I l L l 
163%: i I i i i i 
Marmarth--------- IModerate: ISevere ‘Deep to water {Depth to rock, {Depth to rock IDepth to rock. 
| seepage, I piping. H | slope. I H 
| slope. | ! \ ' ! 
t I 1 I i ' 
Cabbart---------- IModerate: ISevere: ‘Deep to water {Depth to rock, iDepth to rock, iErodes easily, 
| seepage, | thin layer, i | slope. | erodes easily.| depth to rock. 
! slope. ! piping. | i i i 
l I t 1 I ' 
I I ' l I I 
164g --2-2---2-------- ISlight--------- i Severe: IDeep to water  iFavorable------ IErodes easily IErodes easily. 
Martinsdale 1 | piping. I i I i 
' I i H ῃ I 
l l I I I 1 
1658: | i i i I i 
Martinsdale------ iModerate: ISevere: {Deep to water |SlO0pê---------- ‘Erodes easily {Erodes easily. 
| slope. | piping. I i I I 
i i i I i ! 
Judith----------- ISevere: i Moderate: ! Deep to water iDroughty, ILarge stones---iLarge stones, 
| seepage. | large stones. | | slope. i | droughty. 
' ῃ 1 ' 4 I 
1 t l LU l I 
166--------------- ISlight--------- ISevere: Deep to water Slow intake, ‘Erodes easily, jExcess salt, 
Marvan | ! hard to pack. | | peres slowly. | peres slowly. | erodes easily, 
I i I i i | peres slowly. 
I I ' I t ' 
t I 1 I ' 1 
167--------------- !Moderate: !ISevere: ‘Deep to water {Slow intake, IErodes easily, |Excess salt, 
Marvan | slope. | hard to pack. | | peres slowly, | peres slowly. i erodes easily, 
i ! i | slope. i | peres slowly. 
I I ' I ' H 
' I 1 l 1 l 
168--------------- ISevere: Moderate: ‘Deep to water Large stones, Slope, {Large stones, 
Mocmont | seepage, ! large stones. | | droughty, | large stones. | slope, 
| Slope. i i I slope. i ! droughty. 
' I I I ῃ ' 
' I ' I 1 I 
169*: i i i i i 
Moemont---------- iSevere: iSevere: IDeep to water {Large stones,  iSlope, iLarge stones, 
| seepage, ! large stones. | | droughty, | large stones. | slope, 
| slope. i I | slope. i | droughty. 
I I 1 1 I ' 
I I I I η l 
Lipke------------ iSevere: i Severe: ‘Deep to water {Percs slowly, Slope, ISlope, 
| slope. ! hard to pack. | | slope, | erodes easily,| erodes easily, 
i i i ! erodes easily.! perces slowly. | peres slowly. 
I ! ' 1 1 1 
1 I l l I l 
170%: i i i i I j 
Moemont---------- ISevere: ISevere: IDeep to water {Large stones, Slope, ILarge stones, 
| seepage, ! large stones. | I droughty, | large stones. | slope, 
| slope. i i | slope. i | droughty. 
' I I ' 1 ' 
I] { 1 J l t 
Oraid------------ ISevere: ISevere: ‘Deep to water |Large stones, Slope, {Large stones, 
| seepage, | seepage, i | droughty, | large stones, | slope, 
| slope. | large stones. | | slope. | depth to rock.! droughty. 
' t 1 ῃ 1 I 
f t I i I I 
171%, 172%: i ! i I I ' 
Mocmont---------- ISevere: ISevere: !Deep to water {Large stones, Slope, ILarge stones, 
| seepage, | large stones. | | droughty, | large stones. | slope, 
| slope. I i | slope. | | droughty. 
' ' I ' H , 
' ' t I l U 
Oraid------------ i Severe: i Severe: IDeep to water {Large stones, |Slope, ILarge stones, 
| seepage, | seepage, ` i | droughty, | large stones, | slope, 
| slope. | large stones. | | fast intake. | depth to rock.; droughty. 
I I 1 t ' H 
l I I 1 l 1 
1138: i i i I i I 
Moemont----- -----|Severe: iSevere: !Deep to water Large stones, Slope, ‘Large stones, 
| seepage, ! large stones. | | droughty, | large stones. | slope, 
| Slope. i i i slope. i | droughty. 
' ' I ' I ' 
l I I l i l 
Roy-------------- ISevere: ISevere: 'Deep to water {Large stones, ISlope, iLarge stones, 
| slope. |! piping, | I droughty, | large stones. | slope, 
i | large stones. | | slope. i | droughty. 
[| ' I i I 1 
1 1 l I V I 


See footnotes at end of table. 


Fergus County, Montana 


Soil name and 
map symbol 


1748, 175%: 
Neldore**-------- 


176*: 
Neldore**--.----. 


Roek outerop. 
1779: 
Nesda Variant---- 


Nesda Variant---- 


Sudworth--------- 


179*: 
Norbert ##---~---- 


Eltsac**--.------ 


Pendroy 


183*. 
Pits 


1888: 
Raynesford------- 


Hanson----------- 


185*: 
Raynesford------- 


Hanson----------- 


See footnotes 


on 
reservoir 
areas 


ISevere: 
| seepage, 
| slope. 
t 
I 
I 


isevere: 
seepage, 
Slope. 


ISevere: 
| seepage, 
| slope. 
I 
! 


Severe: 
seepage. 


Severe: 
Seepage. 


ISevere: 
seepage. 


ISevere: 
seepage. 


(Severe: 
| seepage, 
| slope. 
! 
I 
' 


ISevere: 
| seepage, 
! slope. 
L| 
l 
1 


ISlight--------- i 


IModerate: 
slope. 


| seepage. 
' 

| 

ISevere: 

i Slope. 
I 

1 
ISevere: 
slope. 


at end of table. 


TABLE 10.--WATER MANAGEMENT--Continued 


Limitations for-- 


Γ EmbanKments, 


I 
I 
I 
i 
1 
I 
' 
l 
I 
I 
' 
ῃ 


ct e ro 


nm 
ao 


= octo 


h 
Se 
h 


Se 
h 


dikes, and 
levees 


vere: 
ard to pack. 


vere: 
hin layer. 


vere: 
eepage. 


vere: 
hin layer, 
ard to pack. 


ard to pack. 
vere: 
ard to pack. 


vere: 
ard to pack. 


c 
o 

o 
v 


Deep 


Deep 


c 
o 
o 
"o 


w 

o 

o 
me] 


Deep 


c 
o 
o 
Ὅ 


Deep 


c 

o 

o 
"o 


c 

o 

o 
"o 


c 
o 
o 
"o 


c 
o 
D 
D 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


Drainage 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


Features affecting-- 


Irrigation 


Slow intake, 
peres slowly, 
depth to rock. 


Slow intake, 
peres slowly, 
depth to rock. 


Slow intake, 
peres slowly, 
depth to rock. 


Large stones, 
droughty. 


Large stones, 
droughty. 


Droughty------- 


Erodes easily, 
flooding. 


Slow intake, 
peres slowly, 
depth to rock. 


Slow intake, 
peres slowly, 
depth to rock. 


Slow intake, 
peres slowly. 


Slow intake, 
peres slowly, 
slope. 


Slow intake, 
peres slowly. 


Favorable------ 


Large stones, 
droughty. 


Large stones, 
droughty, 
slope. 


er 


dive 


Slope, 


depth to rock. 


Slope, 


depth to rock, 
erodes easily. 


Slope, 


depth to rock. 


Large 
too s 


Large 
too s 
Large 
too s 
Erodes 


too s 


Slope, 


depth to rock, 
erodes easily. 


Slope, 


depth to rock, 
erodes easily. 


Peres Slowly--- 


Peres slowly--- 


Erodes 
peres 


Large stones--- 


Large stones--- 


Slope, 
large 


Slope, 
large 


races 
and 
rsions 


stones, 
andy. 


stones, 
andy. 
stones, 


andy. 


easily, 
andy. 


easily, 
slowly. 


stones. 


stones. 
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Grassed 
waterways 


Slope, 


1 
depth to rock. 


Slope, 
erodes easily, 
depth to rock. 


Slope, 


1 
depth to rock. 


Large stones, 
droughty. 


Large stones, 
droughty. 
Large stones, 


droughty. 


Erodes easily. 


Slope, 
erodes easily, 
depth to rock. 
Slope, 
erodes easily, 
depth to rock. 


Peres slowly. 


Percs slowly. 


Erodes easily, 
peres Slowly. 


Large stones. 


Large stones. 


Large stones, 
Slope. 


Large stones, 
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Soil name and 
map symbol 


189 
Richey 


1908. 
Rock outerop 


191%: 
Rock outerop. 


Rubble land. 


199 


Shambo 


2018: 


Shambo---------- 
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I 
t 
i 
1 


' 
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' 
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1 
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TABLE 10.--WATER MANAGEMENT--Continued 


Limitations for-- 


Features affecting-- 


on | Embankments, | I i erraces 
reservoir |! dikes, and | Drainage i Irrigation i and 
areas i levees ! 4 | diversions 
| | | | 
Moderate: (Severe !Deep to water |Depth to rock, iDepth to rock 
Seepage, | piping i | Slope. i 
slope. i i i I 
i I ' I 
Severe: (Severe: IDeep to water jPercs slowly, IDepth to rock, 
seepage. | hard to pack. | I depth to rock,i peres slowly. 
i I i slope. i 
! i I ' 

Severe: ISevere: IDeep to water Slow intake, iDepth to rock, 
Seepage. | hard to pack. | | peres slowly, | perces slowly. 
i i ! depth to rock.i 
| 1 ' ' 

l ΙΙ I 1 
Slight--------- iSlight--------- IDeep to water {Peres slowly, Erodes easily, 

i I | erodes easily. i peres slowly. 
1 ' I ' 
| i ' | 
I l [ l 
I I 1 ' 
l I I | 
i ' I i 
1 H t ' 
I J u I 
t , I I 
I I ' I 
' 1 1 , 
l t I I 
l | ' ' 
ῃ i I 1 
i i i I 
Slight--------- Severe IDeep to water jLarge stones, {Large stones--- 
i piping, i | droughty. I 
| large stones. | ' | 
, ' ' { 
l I I 1 
Moderate: ISevere IDeep to water {Large stones, Large stones--- 
slope. | piping, i | droughty, | 
| large stones. | | slope. i 
' ' ' H 
| | I 
Severe: ISevere {Deep to water ILarge stones, |Slope, 
slope. | piping, i | droughty, | large stones. 
| large stones. | | slope. l 
l ῃ ' 1 
I I t i 
Severe: IModerate: IDeep to water iPercs slowly, Slope, 
seepage, | thin layer, i I depth to rock,; depth to rock, 
slope. | hard to pack. i | Slope. | erodes easily. 
' ' Η ' 
I t l l 
Severe: ISevere: IDeep to water iFavorable------ ILarge stones--- 
seepage. | seepage. i I i 
' ' ' ' 
t I l I 
Slight--------- |i Moderate: IDeep to water  iPercs slowly,  iErodes easily, 
| piping. i ! erodes easily.| peres slowly. 
ῃ 1 1 ' 
| I 4 l 
Moderate: iModerate: {Deep to water  iPercs slowly, {Erodes easily, 
slope. | piping. ' i slope, | peres slowly. 
i i | erodes easily.} 
I ' ' ' 
i I 1 l 
Moderate: (Severe: IDeep to water |Favorable------ iFavorable------ 
seepage. | piping. I | i 
1 1 1 I 
1 I l I 
Moderate: (Severe IDeep to water ISlope---------- IFavorable------ 
seepage, ! piping. i i | 
slope. i i i i 
I J 1 t 
l I l i 
i i i i 
Moderate: (Severe: {Deep to water ISlope---------- iFavorable------ 
seepage, | piping. i i i 
slope. I H I i 
, LI ' ' 
l I I I 
IModerate: ISevere: IDeep to water  iDroughty, iFavorable------ 
Seepage, | Seepage. i | Slope. i 
slope. i ! i I 
t ' ' ' 
I I i t 


See footnotes at end of table. 
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Soil survey 


Grassed 
waterways 


Depth to rock. 


Depth to rock, 
peres slowly. 


Depth to rock, 
peres slowly. 


Erodes easily, 
peres slowly. 


Large stones, 
droughty. 


Large stones, 
droughty. 


Large stones, 
slope, 
droughty. 


Slope, 

erodes easily, 
depth to rock. 
Favorable. 


Erodes 
peres 


easily, 
slowly. 


Erodes 
peres 


easily, 
slowly. 


Favorable. 


Favorable. 


Favorable. 


Droughty. 


Fergus County, Montana 


map symbol 


202*: 


Shambo--------- 


Rock outerop. 


204%; 


Sudworth 


See footnotes 


TABLE 10.--WATER MANAGEMENT--Continued 


1 

i on t Embankments, I ' I erraces 
i reservoir i dikes, and i Drainage | Irrigation i and 
f -areas I levees t | | diversions 
I I I i I 
I ' a I ' 
I I t V I 
I I i i i 
i Severe: ISevere iDeep to water  jSlope---------- iSlope---------- 
| slope. | piping ! i i 
1 ' ! ' 1 
i I 1 I l 
iSevere: ISevere: IDeep to water  jDroughty, 1Slope---------- 
| Slope. | Seepage. i | Slope. i 
I ῃ I ' t 
| | | | | 
ISevere: ISevere IDeep to water  jLarge stones, Slope, 
| depth to rock,{ thin layer, i i droughty, | large stones, 
| Slope. I Seepage, i i depth to rock.i depth to rock. 
! | large stones. | | 
I I i i I 
f t I I 1 
I I l I 1 
' ' t ' I 
I I I l 1 
i i I I I 
ISevere: ISevere: iDeep to water {Large stones, {Slope, 
| depth to rock,! thin layer, i | droughty, | large stones, 
| Slope. | seepage, i i depth to rock.i depth to rock. 
\ | large stones. | i i 
t ' y I ῃ 
I I I 1 I 
iSevere: ISevere: iDeep to water  iLarge stones, Slope, 
| Slope. | thin layer. i | depth to rock,i large stones, 
i i I | slope. | depth to rock. 
' ' 1 ' I 
I l I ' I 
iModerate: ISevere iDeep to water IFavorable------ IErodes easily 
| seepage. | piping. ! i i 
i ῃ I f I 
i ! ! 
ISevere: ISevere: IDeep to water {Large stones, |Slope, 
| slope. I thin layer. i | depth to rock,| large stones, 
I i i | slope. | depth to rock. 
I ' t I ! 
I I t l I 
ISevere: ISevere: Deep to water {Large stones, |Slope, 
| depth to rock,} thin layer, i | droughty, | large stones, 
| slope. | seepage, i I depth to rock.| depth to rock. 
| | large stones. | | i 
i I I i i 
i I i I I 
ISevere: ISevere: iDeep to water {Depth to rock, {Slope, 
| Slope. | thin layer. | | slope, ( large stones, 
i i i | erodes easily.| depth to rock. 
I ' ' , Y 
I l I t u 
iSevere: ISevere iDeep to water iLarge stones, {Slope, 
i depth to rock,{ thin layer, t i droughty, i large stones, 
| slope. i Seepage, ' | depth to rock.) depth to rock. 
! ì large stones. | i i 
I I ' I 4 
I l t I f 
IModerate: i Severe {Deep to water Erodes easily !Erodes easily 
| seepage. i piping. i i 
t t ' t ΙΙ 
I I t I ῃ 
iModerate: iSevere (Deep to water iSlope, IErodes easily 
| seepage, | piping. l | erodes easily.| 
| slope. } { i i 
I i i . i t 
i Moderate: i Severe: iDeep to water  jFavorable------ Erodes easily 
| seepage. | piping. I i I 
] i I | I 
i i i [ I 
iModerate: ISevere iDeep to water |Erodes easily, |Erodes easily 
| seepage. | piping. | | flooding. i 
1 i ' ' 1 
I 1 I I I 
IModerate: ISevere: IDeep to water |Flooding------- (Erodes easily, 
i seepage. | piping i i i too sandy. 
' 1 I ' ' 
I i l I I 
iSevere: (Severe: iDeep to water  iErodes easily jErodes easily, 
| seepage. | seepage. i i | too sandy. 

1 ' ' y 

l I I I 


1 
I 
1 


at end of table. 
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Grassed 
waterways 


Large stones, 
lope, 


roughty. 


c am 


rge stones, 
lope, 
roughty. 


an o 


Large stones, 
slope, 
droughty. 


Erodes easily. 


Large stones, 
slope, 
droughty. 

Large stones, 
slope, 
droughty. 


Large stones, 
slope, 
erodes easily. 


Large stones, 
slope, 
droughty. 


easily. 
easily. 


easily. 
easily. 


easily. 


See footnotes 


at end of table. 


518 Soil survey 
TABLE 10.--WATER MANAGEMENT--Continued 
H Limitations for-- i Features affecting-- 
Soil name and i Fond T Embankments, H H H Terraces H 
map symbol i reservoir | dikes, and i Drainage | Irrigation | and | Grassed 
I areas i levees i I | diversions H waterways 
' ' i ' ' ' 
I 1 I i l Π 
2135; i i ! i I i 
Sudworth------- ISevere: ISevere: iDeep to water iErodes easily ;Erodes easily, ;Erodes easily. 
| seepage. | seepage. t i i too sandy. | 
' | 1 I I l 
I l 1 I I I 
Nesda---------- ISevere: ISevere: IDeep to water  iDroughty, ILarge stones, (Large stones, 
| seepage. | seepage. i | erodes easily.| erodes easily,| erodes easily, 
i I i i { too sandy. | droughty. 
' ' I“ ' ' f 
l I t | l 1 
214 --22-22--22..2--- !Severe: i Severe: (Deep to water |Peras slowly, IDepth to rock, |Erodes easily, 
Syblon | seepage. | thin layer, i | depth to rock,| erodes easily,| depth to rock, 
] ! hard to pack. | | slope. | peres slowly. | peres slowly. 
ῃ ῃ t 1 ' 1 
I t 4 l 1 I 
215------------- ISevere iSevere: IDeep to water {Soil blowing, {Soil blowing---|Favorable. 
Tally | seepage. | seepage, i | Slope. i 
i | piping. i I i i 
i I I i i I 
. 216%, 217%: i i i i I | 
Tally---------- iSevere: ISevere: iDeep to water {Soil blowing, jSlope, ISlope. 
| seepage, | seepage, i i slope. I soil blowing. | 
| slope. | piping. \ i I I 
I 1 f t I I 
I 1 1 I l I 
Flasher-------- iSevere: severe: iDeep to water {Droughty, (Slope, (Slope, 
I seepage, | thin layer, i | fast intake, | depth to rock, depth to rock. 
| Slope. | Seepage, i ) Soil blowing. i soil blowing. | 
! ! piping. i i i I 
i i i ! i ! 
218------------- iSevere (Severe: IDeep to water IDroughty------- ILarge stones---jLarge stones, 
Tamaneen | Seepage. | Seepage. i i i | droughty. 
I I ' ' I LI 
I l ' t I l 
219----.--------- (Severe: ISevere: iDeep to water  iDroughty, ILarge stones---|Large stones, 
Tamaneen | seepage. i seepage. I | slope. I | droughty. 
1 ' ' ' l 4 
I I I l i I 
220%; i i | I t 
Tamaneen------- iSevere: iSevere: iDeep to water  iDroughty------- (Large stones---|Large stones, 
| seepage. | seepage. I I i | droughty. 
t H 1 ΙΙ I 1 
I I I I j I 
Judith--------- ISevere IModerate: IDeep to water |Droughty------- ILarge stones--- (Large stones, 
i Seepage. | large stones. | I | | droughty. 
I ' 1 ' I i 
I I l 1 I l 
221%: i I I i I i 
Tamaneen------- iSevere iSevere: IDeep to water |Droughty, tLarge stones--- Large stones, 
| Seepage. i seepage, i 1 slope. i | droughty. 
“ t I ! 1 ' 
I I I I l ' 
Judith--------- ISevere: iModerate: (Deep to water  iDroughty, (Large stones---iLarge stones, 
| Seepage. | large stones. | | slope. i | droughty. 
t l 4 I ' ' 
' 1 l I l U 
222------------- iSevere: ISevere: IDeep to water  jPercs slowly, {Depth to rock, iErodes easily, 
Tanna | seepage. i thin layer. i | depth to rock. erodes easily.) depth to rock. 
t I ! ' H I 
I I I l t I 
223%: I i i I i i 
Tanna---------- ISevere: ISevere: iDeep to water iPercs slowly,  iDepth to rock, iErodes easily, 
| seepage. | thin layer. i i depth to rock, erodes easily.i depth to rock. 
1 I ' 1 I 1 
' ' i | Slope. I 1 
| | ! i ! ' 
AÁbor----------- I Severe: i Severe: IDeep to water |Slow intake, iDepth to rock, {Erodes easily, 
| Seepage. i hard to pack, | | peres slowly, | erodes easily.| depth to rock. 
| I thin layer. i | depth to rock.! i 
I 1 I 1 I I 
I I ! I I I 
224%: ! i i I I i 
Tanna**---.---- ISevere: ISevere: IDeep to water |Peres slowly, j{Slope, ISlope, 
| seepage, | thin layer. ! | depth to rock,! depth to rock,| erodes easily, 
| Slope. i i i slope. | erodes easily. depth to rock. 
1 I I 4 I I 
I I l l I I 
Ethridge------- ~-|Severe: IModerate: iDeep to water (Peres slowly, iSlope, ISlope, 
| slope. | piping. i | slope, | erodes easily,i erodes easily, 
i ' I | erodes easily.| peres slowly. | peres slowly. 
t i ' I I 1 
t t i I I I 
Cabston-------- ISevere: iSlight--------- (Deep to water iDroughty, 1Slope---------- iSlope, 
slope. i | Slope. i droughty. 
1 ' i 
I t l 
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TABLE 10.--WATER MANAGEMENT--Continued 


i Limitations for-- i Features affecting-- ] 
Soil name and | on | Embankments, i I l erraces H 
map symbol ! reservoir | dikes, and i Drainage i Irrigation i and i Grassed 
i areas d levees | i | diversions I waterways 
| | ! i 
225--------------- iModerate: i Moderate: IDeep to water IPeres slowly, {Erodes easily, iErodes easily, 
Teigen | slope. t hard to pack. | i Slope, | peres slowly. | percs slowly. 
i i i | erodes easily. | ! 
i i i i i i 
2264: i i ' i i ' 
Teigen----------- ISevere: IModerate: IDeep to water iPercs slowly, iSlope, ISlope, 
| slope. | hard to pack. | | Slope, | erodes easily,; erodes easily, 
i ! i |! erodes easily.! perces slowly. | peres slowly. 
' I ' ' ! ' 
i I 1 J I ' 
Julin#*~--------- i Severe: iModerate: iDeep to water {Peres slowly, Depth to rock, (Slope, 
| seepage, | thin layer, i | depth to rock,i peres slowly. | depth to rock, 
| Slope. | hard to pack. | | slope. i | peres slowly. 
i i ' I ' 
l l ' 1 I ' 
287--------------- iModerate: IModerate: IDeep to water (Slow intake, {Peres slowly---iPercs slowly. 
Terrad | seepage, | thin layer, i | peres slowly, | I 
| Slope. I hard to pack. | i slope. i i 
I I 1 1 I t 
l I I l l I 
228--------------- iModerate: ISevere: IDeep to water {Depth to rock, {Depth to rock {Depth to rock. 
Teton | Seepage, | piping. H | Slope. I 
| depth to rock,| ἰ i i 
| slope. I ! f ' | 
i I I i i I 
2298; I i i i i i 
Teton------------ ISevere: (Severe: IDeep to water {Depth to rock, ISlope, iSlope, 
| slope. | piping. i t slope. | depth to rock.i depth to rock. 
' I 1 ' ' 1 
1 l ῃ 1 ' I 
Adel------------- ISevere: ISevere: IDeep to water ISlope---------- (Slope, (Slope, 
| slope. | piping. i i | erodes easily.| erodes easily. 
I ' 1 ! I H 
I i I I I 1 
230% ' i I i i i 
Teton------------ IModerate: ISevere: IDeep to water Depth to rock, {Depth to rock |Depth to rock. 
| seepage, | piping. ' ! slope. i i 
| depth to rock, i | I i 
| Slope. i i i i i 
i i i I i i 
Cheadle---------- (Severe: ISevere: ‘Deep to water {Large stones, Large stones, {Large stones, 
| depth to rock.) thin layer, i | depth to rock,i depth to rock.i erodes easily. 
i ! large stones. | | Slope. i i 
t t I t t t 
i t I I I t 
231%: I i I I i i 
Teton------------ ISevere: ISevere: ‘Deep to water {Depth to rock, iSlope, (Slope, 
i slope. | piping. i | slope. | depth to rock.i depth to rock. 
' ' I H 
4 l I l 1 l 
Cheadle---------- ISevere: ISevere: IDeep to water ILarge stones, iSlope, iLarge stones, 
| depth to rock, thin layer, I | depth to rock,| large stones, | slope, 
t Slope. | large stones. | | Slope. | depth to rock.| erodes easily. 
i i i i i I 
232%: i I i i i 
Teton------------ iModerate: iSevere: ! Deep to water {Depth to rock, iDepth to rock {Depth to rock. 
| seepage, | piping. i | slope. i i 
| depth to rock, | i i i i 
i Slope. | i i i ! 
i i i I I I 
Cheadle---------- ISevere: iSevere: IDeep to water {Large stones, Large stones, {Large stones. 
| depth to rock.| thin layer, i | droughty, i depth to rock.i 
I I large stones. | | depth to rock.} | 
' I ' ' 1 I 
l I i 1 I 1 
233--------------- ISevere: ISevere: IDeep to water iSlow intake, IDepth to rock, IErodes easily, 
Thebo | seepage. | hard to pack. | I peres slowly, | erodes easily.| depth to rock. 
1 i i | depth to rock.} | 
r I ' ! I 
I t ! I I I 
234--------------- iSevere ISevere: Deep to water {Slow intake, ISlope, iSlope, 
Thebo** | seepage, | hard to pack. | | peres slowly, | depth to rock,; erodes easily, 
i slope. i I | depth to rock.| erodes easily. ( depth to rock. 
I ' I ' I 1 
I ' I l I I 
235%: i i ! i I i 
Thebo**---------- iSevere: i Severe: IDeep to water {Slow intake, ISlope, ISlope, 
I Seepage, | hard to pack. | | peres slowly, | depth to rock, erodes easily, 
| slope. i i | depth to rock.! erodes easily.| depth to rock. 
' I t I I 
1 I t I I t 


See footnotes at end of table. 
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520 Soil survey 
TABLE 10.--WATER MANAGEMENT--Continued 
T Limitations for-- | Features affecting-- 
Soil name and i on 1 Embankments, H I 1 erraces 1 
map symbol j reservoir | dikes, and i Drainage i Irrigation i and i Grassed 
' areas i levees H ῃ | diversions i waterways 
' ' | | ' ' 
I ! I I 1 l 
235%: i i i i I 
Weingart**------ (Severe: IModerate: {Deep to water {Slow intake, Slope, Slope, 
| seepage, | thin layer, i | peres slowly, | depth to rock,i erodes easily, 
| Slope. ! hard to pack, | |! depth to rock.| erodes easily.i depth to rock. 
! | excess salt. | i i i 
i i i i I i 
Absher---------- |) Moderate: iSevere: {Deep to water |Droughty, IErodes easily, |Excess salt, 
| Slope. | excess salt. | ! slow intake, | percs slowly. | erodes easily, 
I i i ! peres slowly. i | droughty. 
! ! l I I ' 
I D I l I IH 
236*: i i i i i I 
Tibs------------ iSevere ISevere: IDeep to water ILarge stones,  iSlope, ILarge stones, 
| slope. ! large stones. | | droughty, | large stones. | slope. 
i i I | peres slowly. | ' 
I I I ! ' I 
I I I I i I 
Whitecow-------- i Severe: (Severe: IDeep to water |Large stones, {Slope, ILarge stones, 
1 Slope. | large stones. | i droughty, | large stones. | slope, 
I I | ! slope. i | droughty. 
i i i ' I i 
2378; i ! i i i i 
Tibs------------ iSevere: ISevere: Deep to water iLarge stones, {Slope, iLarge stones, 
| slope. | large stones. | | droughty, | large stones, | slope, 
\ | i | peres slowly. | erodes easily.| erodes easily. 
I t ' ' I 1 
t I I I l l 
Wident**--------- ISevere: IModerate: 'Deep to water {Peres slowly,  iSlope, ISlope, 
| seepage, | thin layer. i | depth to rock,; depth to rock,i erodes easily, 
| slope. H i | slope. | erodes easily.! depth to rock. 
1 ' ' I I I 
l 1 1 I ' 4 
Moemont--------- ISevere: ISevere: {Deep to water iLarge stones, Slope, tLarge stones, 
| seepage, | large stones. | i droughty, | large stones. | slope, 
| slope. i i | slope. i | droughty. 
l I I l ' I 
I I l I I 1 
238-------------- ISevere: ISevere: IDeep to water iLarge stones, iSlope, (Large stones, 
Tigeron i slope. | large stones. | | droughty, | large stones. | slope, 
i i ' | slope. I | droughty. 
! ' I ' ' t 
I ῃ I i í l 
230θ--------------- ISevere: iModerate: {Deep to water {Slow intake, IDepth to rock, iDepth to rock, 
Timberg | seepage. | thin layer, i | peres slowly, | peres slowly. | peres slowly. 
H |! hard to pack. | | depth to rock.} i 
I ' ' 1 I ' 
I 1 t I I I 
2408: i i i i I i 
Timberg---~----- ISevere iModerate: IDeep to water {Percs slowly, {Depth to rock, {Depth to rock, 
| seepage | thin layer, i ! depth to rock,| perces slowly. | peres slowly. 
} | hard to pack. | | slope. i i 
' 1 ' 1 I 1 
l (i I I t I 
Castner--------- isevere ISevere: IDeep to water {Large stones, Large stones, {Large stones, 
| depth to rock. thin layer, l | droughty, | depth to rock.{ droughty. 
! | seepage. i | slope. i i 
i i i i I i 
241%; I i | i i i 
Timberg**------- ISevere: IModerate: ‘Deep to water |Percs slowly, Slope, iSlope, 
| seepage, | thin layer, i | depth to rock, depth to rock,{ depth to rock, 
{ slope. | hard to pack. | | slope. | peres slowly. | peres slowly. 
' , ' ' ! ' 
1 ΙΙ t I I I 
Castner--------- ISevere: iSevere: IDeep to water  iLarge stones, iSlope, iLarge stones, 
| depth to rock,i thin layer, i | droughty, | large stones, i slope, 
| slope I seepage. 1 | slope. | depth to rock.{ droughty. 
I I 1 + H ' 
I I I | I I 
28281 i ' i I i [ 
Timberg**------- ISevere IModerate: Deep to water {Peres slowly, 191ορε, ISiope, 
| seepage, | thin layer, i | depth to rock, depth to rock,1 depth to rock, 
| slope. I hard to pack. | | Slope. | peres Slowly. {| peres slowly. 
t I | 4 1 1 
I I l ! I 1 
Castner--------- ISevere: Severe: ‘Deep to water iLarge stones, {Slope, ILarge stones, 
| depth to rock,i thin layer, i i droughty, | large stones, | slope, 
| Slope. | seepage. i { depth to rock.; depth to rock. I droughty. 
1 l ' | ' 1 
I J l l 1 t 
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TABLE 10.--WATER MANAGEMENT--Continued 


Limitations for-- Features affecting-- 


I i 
Soil name and | on | Embankments, i 1 H erraces 1 
map Symbol i reservoir i dikes, and i Drainage I Irrigation i and i Grassed 
| areas i levees i i I diversions i waterways 
' f ' ' ' ' 
1 I t l t I 
243%; I i I I i i 
Tomty------------ (Severe: ISevere: IPeres slowly, IWetness, 191ορ6, iSlope, 
i slope. ( hard to pack, ! slope. | Slow intake, | erodes easily,| erodes easily, 
i | wetness. i | peres slowly. | wetness. | peres slowly. 
! ' r ' H t 
I I 1 i 1 I 
Tomty------------ iSevere: iSevere: IPercs slowly, j|Wetness, iSlope, iSlope, 
| slope. i hard to pack, | slope. | peres slowly, | erodes easily,i erodes easily, 
i | wetness. i | Slope. | wetness. | peres slowly. 
t H I ' I 1 
I 4 I 1 ' I 
2843 i i i I i ' 
Tomty------------ ISevere: ISevere: IPercs slowly, iWetness, ISlope, iSlope, 
i slope. | hard to pack, | slope. | peres slowly, | erodes easily,! erodes easily, 
i | wetness. i | slope. | wetness. | peres slowly. 
t I ' ' ' r 
' I t 1 1 t 
Delette---------- iSevere: iSevere {Deep to water {Peres slowly, |Slope, Slope, 
| slope. | piping i t Slope, | erodes easily.i erodes easily. 
! | i | erodes easily. | I 
I t I ' I H 
I I I 1 I l 
245-------~-------- (Severe: ISevere: (Deep to water IDroughty------- (Large stones, {Erodes easily, 
Turner | seepage. i seepage. i i | erodes easily.; droughty. 
ῃ I U ' t [i 
I 1 ' I I 
246--------------- iModerate: ISevere: IDeep to water iSlope, IErodes easily Erodes easily. 
Twin Creek | seepage, i piping. i | erodes easily.| i 
| slope. ! ! i H i 
| I i I I I 
247%, I I I i i i 
Typic Albaqualfs ! i I I I I 
H ! 4 ' ' I 
i I i l ' I 
248%, I i I i ! i 
Typic Cryaquolls | i ! I i i 
! ' ' I 4 I 
I l I l I I 
2198: | ! ! ! ! 
Typic I i i i I i 
Haplaguepts. i i i I i I 
I i I | I i 
Typic i I I I ; i 
Haplaquolls. I I i i i I 
' I ' | I“ I 
t I l l 1 V 
250*. ' i i I i ' 
Typic Haplaquolls! I I i I I 
1 ' i I ! ' 
I I 1 I I i 
251%. I t I ' i I 
Typic i I I I i t 
Ustifluvents i i I i i i 
I ' ' ' 1 t 
ΙΙ i I l 1 I 
252--------------- iModerate: iSevere: iDeep to water  iDroughty, IErodes easily, iExcess salt, 
Vanda | slope. I hard to pack. | | Slow intake, i peres slowly. | erodes easily. 
I ! | | peres slowly. | l 
' ' ! ' I I 
t ' I ' 1 I 
6538: i i I i i i 
Vanda------------ iSlight--------- iSevere: iDeep to water |Droughty, tErodes easily, {Excess salt, 
i i hard to pack. | | Slow intake, | peres slowly. | erodes easily. 
I i i | peres slowly. | ' 
' I 4 1 1 I 
i l 1 l ! t 
Nobe------------- iSlight--------- ISevere: IDeep to water |iDroughty, iErodes easily, iExcess salt, 
i | excess salt. | | peres Slowly, | peres slowly. | erodes easily. 
I I i i excess salt. | i 
I i i i i I 
δὂῃ--------------- iSevere: (Severe: {Deep to water |Soil blowing, Slope, ISlope, 
Vebar ì seepage, | piping. i | depth to rock,i depth to rock,; depth to rock. 
| slope. i i | Slope. I soil blowing. I 
i I i I ' t 
255--------------- ISevere: i Severe IDeep to water  jDroughty, IErodes easily {Erodes easily, 
Verson | Seepage. | Seepage i i peres slowly. | | droughty, 
! I i I I | peres slowly. 
' | 4 4 ' ' 
i l 1 I I I 


See footnotes at end of table. 
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TABLE 10.--WATER MANAGEMENT--Continued 


i Limitations for-- i Features affecting-- 
Soil name and | on 1 Embankments, | I I erraces I 
map symbol | reservoir | dikes, and i Drainage | Irrigation i and { Grassed 
| areas 1 levees i i i diversions i waterways 
| | | | | | 
2568: i i i i i | 
Verson----------- ISevere: ISevere: IDeep to water iDroughty, IErodes easily |Erodes easily, 
| seepage. | seepage. i | peres slowly, i | droughty, 
i i ὶ | slope. | | peres slowly. 
t 1 1 t 1 l 
1 I I i i) I 
Linnet----------- IModerate: iModerate: IDeep to water IPeres slowly, iErodes easily, {Erodes easily, 
| Slope. | hard to pack. | | slope. | peres slowly. | percs slowly. 
t ' ' 1 I ' 
I 1 l I I U 
257--------------- ISevere: iModerate: IDeep to water {Peres slowly, iDepth to rock, IErodes easily, 
Weingart | seepage. | thin layer, i | depth to rock,i erodes easily,i depth to rock, 
i i hard to pack, i | slope. | peres slowly. | peres slowly. 
i | excess salt. | i i i 
! i I i i i 
2585: ! | | | | I 
Weingart--------- isevere: i Moderate: !Deep to water {Peres slowly, |Depth to rock, {Erodes easily, 
| seepage. | thin layer, | | depth to rock.| erodes easily.| depth to rock. 
i | hard to pack, | i i i 
i | excess salt. | i I l 
i 1 1 i I i 
Gerdrum---------- |Slight--------- i Moderate: IDeep to water iDroughty, iErodes easily, iErodes easily, 
i | hard to pack, i | peres slowly, | peres slowly. | droughty. 
i | excess salt. | | excess salt. | i 
I L ' ῃ t 1 
I l i I i | 
259%: i l ! I I i 
Weingart *#----~-~- (Severe: (Moderate: IDeep to water IPeres slowly,  iSlope, iSlope, 
i seepage, | thin layer, | | depth to roek,! depth to rock,! erodes easily, 
| Slope. | hard to pack, | | Slope. | erodes easily.i depth to rock. 
i | excess salt. | i i ! 
i i i i i i 
Gerdrum---------- ISevere: IModerate: iDeep to water iDroughty, iSlope, (Slope, 
| slope. | hard to pack, | | peres slowly, | erodes easily,i erodes easily, 
i | excess salt. | | excess salt. | peres slowly. | droughty. 
H I 1 ! 1 I 
I t I I I l 
260: i i i | i i 
Weingart--------- (Severe: (Moderate: IDeep to water {Slow intake, iDepth to rock, IErodes easily, 
| Seepage. | thin layer, l | peres slowly, | erodes easily.| depth to rock. 
i ! hard to pack, | | depth to rock.} i 
i | excess salt. | i i i 
i i i I } I 
Absher----------- IS1light--------- ISevere: iDeep to water  jDroughty, {Erodes easily, {Excess salt, 
H | excess salt. | ! slow intake, i peres slowly. | erodes easily, 
i I i | peres slowly. | | droughty. 
t 1 ' ' ' ' 
I I l t I I 
2618: I I I i ' I 
Whitecow--------- ISevere: IModerate: IDeep to water |Large stones, iSlope, (Large stones, 
| slope. | large stones. | | droughty, | large stones. | slope, 
1 | i ! slope. | i droughty. 
I I I ' t ' 
I I I í 1 f 
Hughesville------ ISevere: (Severe: IDeep to water iLarge stones, iSlope, ILarge stones, 
i slope. ! large stones. | | droughty, | large stones, | slope, 
i I I | depth to rock.| depth to rock.) droughty. 
' ' ' ' t t 
' 1 1 ! l 1 
262*: i i i i i I 
Whitecow--------- iSevere: ISevere: ‘Deep to water {Large stones, Slope, iLarge stones, 
i slope. | large stones. | | droughty, | large stones. | slope, 
i i | | slope. i | droughty. 
i i i i I i 
Hughesville------ ISevere: ISevere: iDeep to water iLarge stones, Slope, iLarge stones, 
| slope. | large stones. | | droughty, | large stones, | slope, 
i i i i depth to rock. depth to rock.; droughty. 
[| t l I I ' 
l ' { I ' I 
263*: i i i i I 
Whitecow--------- iSevere: ISevere: IDeep to water jLarge stones, |Slope, iLarge stones, 
| slope, ! large stones. | | droughty, | large stones. | slope, 
i i } i slope. i | droughty. 
1 I ! [i i I 
J I I I t I 


See footnotes at end of table. 
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TABLE 10.--WATER MANAGEMENT--Continued 
I Limitations for-- i Features affecting-- 
Soil name and | Pond T Embankments, | 1 H Terraces | 
map symbol i reservoir | dikes, and i Drainage | Irrigation i and I Grassed 
i areas i levees i i | diversions i waterways 
' | | ! ' | 
1 I I l I I 
263%: i ὶ i I i I 
Hughesville------|Severe: (Severe: IDeep to water jLarge stones, |Slope, ILarge stones, 
| Slope. | large stones. | | droughty, ! large stones, | slope, 
i I I | depth to rock.! depth to rock.i droughty. 
t ' 1 I ' ' 
I t I I ' I 
Rock outcrop. i i I ' I I 
' H I t ` I 
l t I I I I 
2648: I i I i I i 
Whitore-------- iSevere: Severe: ‘Deep to water Large stones,  iSlope, iLarge stones, 
| Slope. | large stones. | | droughty, | large stones. | slope, 
i i I | slope. ' | droughty. 
! I I [i ! | 
I i I I I J 
Firada--------- iSevere: ISevere: IDeep to water jLarge stones, jSlope, ILarge stones, 
| slope. | large stones. | | droughty, | large Stones, | slope, 
i ! i ! depth to rock.) depth to τοοκ.! droughty. 
! 1 I I I 4 
l I I I I l 
265%: i i i I i i 
Widen**------.- iSevere: IModerate: ‘Deep to water {Peres slowly, Slope, iSlope, 
| seepage, | thin layer. i | depth to rock,i depth to rock,| erodes easily, 
i slope. i i 1 slope. | erodes easily.) depth to rock. 
ῃ H 1 I ' I 
4 t I I ' I 
Hughesville------iSevere: iSevere: IDeep to water {Large stones, iSlope, iLerge stones, 
| Slope. | large stones. | | droughty, | large stones, i slope, 
i I i i depth to roek.! depth to rock.) droughty. 
' 1 I I ' ! 
I 1 I I $ I 
Lipke---------- iSevere: iSevere IDeep to water {Peres slowly, {Slope, iSlope, 
| slope. | hard to pack. | | Slope, ! erodes easily,: erodes easily, 
i I I ! erodes easily.! peres slowly. | peres slowly. 
1 1 f I ' ' 
I 1 I I 1 1 
266------------- ISevere: iSevere: ‘Deep to water {Large stones, |Large stones--- Large stones, 
Windham | seepage. I seepage. i | droughty. i | droughty. 
I I 1 I 1 1 
I I I I 1 l 
261------------- (Severe: ISevere: {Deep to water Large stones, Large stones---{Large stones, 
Windham | seepage. | seepage. i | droughty, i | droughty. 
i i 1 | Slope. i i 
i i i ' ' i 
268, 269-------- ISevere: ISevere: ‘Deep to water Large stones,  iSlope, iLarge stones, 
Windham | seepage, | seepage. i | droughty, | large stones. | slope, 
| slope. i { | Slope. i | droughty. 
I ' ' 1 , ' 
I t 1 I l l 
2T0------------- i Severe: iModerate: !Deep to water IPeres slowly, {Depth to rock, {Erodes easily, 
Winifred | seepage. | thin layer, ' | depth to rock,} erodes easily.| depth to rock. 
i | hard to pack. | | slope. i 
I 1 i 1 I i 
l I I I I l 
271%: i i ! ! i ' 
Winifred##----~ iSevere: j)Moderate: IDeep to water  jPeres slowly, {Slope, ISlope, 
| seepage, | thin layer, i |! depth to rock,i depth to rock,i erodes easily, 
i slope. i hard to pack. | | slope. | erodes easily.1 depth to rock. 
i ! ' t ` I u 
l I I i I u I 
Castner-------- ISevere: ISevere: IDeep to water iLarge stones,  iSlope, iLarge stones, 
| depth to rock,; thin layer, i i droughty, | large stones, | slope, 
| Slope. | seepage. i | Slope. | depth to rock. ! droughty. 
4 I i ' 1 1 
l I l i l I 
Norbert ##----~- Severe: iSevere: IDeep to water {Slow intake, (Slope, iSlope, 
| seepage, | thin layer. } | peres slowly, | depth to rock, erodes easily, 
t slope. i i | depth to rock.! erodes easily. depth to rock. 
Η I ' ' ' l 
1 I 1 t Y ῃ 
2198: i I I i i i 
Winifred------- ISevere: iModerate: ‘Deep to water {Peres slowly, {Depth to rock, {Erodes easily, 
| seepage. i thin layer, ' | depth to rock,} erodes easily.| depth to rock. 
I | hard to pack. | | slope. I I 
H ' ' I ' a 
I | i I I 1 
Judith--------- iSevere: i Moderate: IDeep to water iDroughty, ILarge stones---jLarge stones, 
| seepage. | large stones. | | Slope. i | droughty. 
1 I ' t 1 ' 
l I 1 t I l 
21331: I I i i i i 
Winifred**----- ISevere: i Moderate: IDeep to water {Peres slowly, Slope, 1S1ope, 
| Seepage, | thin layer, I i depth to rock,! depth to rock,| erodes easily, 
| slope. ! hard to pack. | | slope. | erodes easily.; depth to rock. 
1 1 ' I 1 1 
3 i J I I 1 


See footnotes 


at end of table. 
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TABLE 10.--WATER MAMAGEMENT--Continued 
—— n hvA I R s r affecting-- å 7 7 7 
Ἱ Limitations for-- i Features affecting-- 
Soil name and i Pond | Embankments, 1 i I Terraces I 
map symbol f reservoir | dikes, and i Drainage | Irrigation i and i Grassed 
! areas i levees I i i diversions i waterways 
' | | i 
273*: i i ' i ! ' 
Judith--------- ISevere: IModerate: {Deep to water  iDroughty, iSlope, iLarge stones, 
| seepage, | large stones. | | slope. | large stones. i slope, 
| slope. i i i i | droughty. 
t 1 I I ' ' 
1 1 I ' I I 
2748; ! | i i I I 
Winifred**----- iSevere: iModerate: IDeep to water  jPeres slowly, Slope, (Slope, 
| seepage, | thin layer, } I depth to rock, depth to rock,| erodes easily, 
| slope. ! hard to pack. | | slope. | erodes easily.i depth to rock. 
t ' 4 , ' I 
1 D i I 1 I 
Linwell-------- ISevere ISlight--------- !Deep to water |Percs slowly, {Slope, {Slope, 
| Slope i i | slope, | erodes easily, ( erodes easily, 
| H } ! erodes easily.) peres slowly. i peres slowly. 
| t ' ' ' i 
l l I I t t 
275%: i i i I i ! 
Winifred **----- iSevere iModerate: IDeep to water {Peres slowly, Slope, (Slope, 
| seepage, i thin layer, i ! depth to rock,i depth to rock,i erodes easily, 
| slope. | hard to pack. | | Slope. | erodes easily.| depth to rock. 
' ' ' ' | ' 
I I I 1 l i 
Windham-------- iSevere: iSevere: ‘Deep to water Large stones, Slope, iLarge stones, 
| seepage, | seepage. i | droughty, ! large stones. i slope, 
{ slope. i i i slope. i | droughty. 
t ' [i ' ' 1 
I I I i l l 
Eltsac**------- iSevere iSevere: ‘Deep to water Slow intake, iSlope, iSlope, 
| seepage, | thin layer, i | peres slowly, i depth to rock,i erodes easily, 
| slope. | hard to pack. | ! depth to rock.! erodes easily. depth to rock. 
I t ' ' ' | 
I t 1 I I l 
276------------- ISlight--------- iSevere: IDeep to water  jFavorable------ |} Favorable------ iFavorable. 
Work i | piping. } i i i 
t i 1 I i i 
i l 1 4 ' 4 
2771------------- I Moderate: ISevere iDeep to water {|Slope---------- IFavorable------ iFavorable. 
Work | slope. | piping. i i i i 
I [i ' ' l U 
i I I l I l 
278------------- Moderate i Severe iDeep to water Slope, IErodes easily |Erodes easily. 
Yamac | seepage, | piping. i | erodes easily. I 
| Slope. i i i | i 
i i I i I ' 
279%: i i i I I 
γεπθο---------- (Severe ISevere IDeep to water {Slope, ISlope, ISlope, 
| slope. | piping i | erodes easily.| erodes easily.| erodes easily. 
' , t ' 5 I 
I I 1 I I I 
Delpoint------- ISevere: ISevere IDeep to water {Depth to rock, ISlope, ISlope, 
{ slope. | piping. t | slope, | depth to rock,i erodes easily, 
I i ' ! erodes easily.! erodes easily.| depth to rock. 
' ῃ 1 t ' ' 
1 l l t Í I 
Yawdim**------- ISevere: iSevere {Deep to water  iPeres slowly, j|Slope, iSlope, 
| seepage, | thin layer. i | depth to rock,{ depth to rock,i depth to rock, 
| slope. i i | slope. | peres slowly. | peres slowly. 
t ' | 1 1 t 
' I l l I i 
280------------- IModerate: iSevere IDeep to water {Favorable------ ‘Erodes easily {Erodes easily. 
Yamac Variant | seepage. | piping. i i i 
' I ' I ' I 
I I I I I 1 
281*: i i i i i i 
Yawdim**------- iSevere: ISevere: IDeep to water iPercs slowly, Slope, iSlope, 
| seepage, | thin layer. i t depth to rock,i depth to rock,i depth to rock, 
| slope. i i i slope. I peres slowly. | peres slowly. 
I LI ' ' ' ' 
I l i I I í 
Abor**--------- iSevere ISevere: 'Deep to water iPercs slowly, iSlope, ISlope, 
| seepage, | hard to pack, | | depth to rock,i depth to rock,; erodes easily, 
i slope. | thin layer. i i slope. | erodes easily. depth to rock. 
' l ' 1 + ' 
I I l 1 1 1 
Rentsace-------- ISevere: iSevere: {Deep to water Large stones, iSlope, iLarge stones, 
depth to rock,; thin layer, i | droughty, | large stones, | slope, 
slope. | seepage, I | depth to rock.! depth to rock.; droughty. 
IL ' ' ' t 
' ' ' ' ' 
I 1 l | 1 


See footnotes at end of table. 
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TABLE 10.--WATER MANAGEMENT--Continued 


Rock outerop. 


H Limitations for-- i Features affecting-- 
Soil name and | on T EmbanKments, | I I erraces i 
map symbol i reservoir | dikes, and i Drainage | Irrigation i and i Grassed 
| areas i levees i I I diversions i waterways 
l i 1 IH t I 
! I i i i i 
2828: i i i ἰ i I 
Yawdim**--------- ISevere: ISevere: !Deep to water {Peres slowly, Slope, iSlope, 
| seepage, | thin layer. i ! depth to rock,! depth to rock,i depth to rock, 
| Slope. i i | slope. | peres slowly. | peres slowly. 
' Y t ῃ I I 
t I I 4 I I 
Delpoint--------- (Severe: iSevere IDeep to water {Depth to,rock, iSlope, 1S1ope, 
Slope. | piping. i ! slope, " ! depth to rock,i erodes easily, 
I i ! erodes easily.| erodes easily.) depth to rock. 
1 t H ' ' 
| | | | | 
I n f 1 I 
I I 1 i I 


* See description of the map unit for composition and behavior characteristics of the map unit. 
* The soil mantle and underlying shale are subject to slippage. If this soil is used for pond reservoir areas, 
onsite investigation is needed to determine the potential for slippage. 
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TABLE 11.--ENGINEERING INDEX PROPERTIES 


Absence of an entry indicates that data were not estimated] 


[The symbol > means more than. 
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See footnote at end of table. 
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Pereentage passing 
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See footnote at end of table. 
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map Symbol 
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i I 1 I ' i i I I i i 
364: I i } I i i I i i ' i 
Burnette-------- | 0-8 j|Silty clay loam ICL-ML, CL iA-l, A-6 | 0-5 185-100180-100175-95 170-90 í 25-35 | 5-15 
1 8-19iClay loam, silty {CL 1A-6, A-7 | 0-5 185-100/80-100i70-95 160-90 | 30-45 i 10-20 
! | clay loam. i i i i i i i | i 
119-42;Clay, clay loam, iCL, CH ΙΑ-τ | 0-10 (90-100185-100170-95 165-90 | 40-55 | 15-30 
| | Silty clay. i i i i I i i i ì 
199-601 014Υ, clay loam, {CL 1Α-δ, A-7 | 0-10 190-100185-100170-95 165-90 | 35-50 | 15-25 
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185-100;80-100; 65-95 
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I 
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0-5 


- I CH 
ICH 
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I 
1 
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1 --- 
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' 
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, 


shaly silty 


clay. 
Weathered bedrock 


shaly silty 
clay. 


25-30IShaly silty clay, 
shaly silty 


clay. 
iWeathered bedrock 


shaly silty 
shaly silty 
clay. 
25-30iShaly silty clay, 

silty clay, 
clay. 
Unweathered 

silty clay, 
clay. 
Unweathered 


clay. 
iWeathered bedrock 


bedrock. 
Clay-------------|iCL, 

bedrock. 
Clay------------- 


| Clay-~-----------/CL, CH 
Clay------------ 


-25|]Silty clay, clay, (CL, CH 
IClay-------------1CL, CH 
2 (Clay, silty clay iCL, CH 


iUnweathered 
| bedrock. 
i 
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D 
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[ 
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t 
' 
i 
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I 
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I 
' 
| 
' 
[ 
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1 
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D 


8iClay, silty clay (CL, CH 


7 
-251Silty clay, clay, CL, 


-15iShaly clay, clay 


-33iClay. 


-7 
0 
0-3 

3 
15 
0- 
7 
30 
15 
0-5 
5 
33 
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1 
I 
' 
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I 
I 
V 
I 
t 
U 
1 
I 
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I 
I 
I 
' 
! 
' 
1 
I 
I 
1 
l 
t 
t 
' 
4 
1 
I 
I 
I 
' 
' 
t 
I 
t 
I 
' 
I 
' 
I 
' 
I 
i 
I 
I 
H 
I 
' 
H 
1 
I 
1 
I 
f 
I 


Julin----------- 
Dilts----------- 
Julin----------- 
Rock outcrop. 

Dilts----------- 
Thebo----------- 
Neldore--------- 


64%; 
65%: 


1 


IUnweathered 
| bedrock. 

' 

M 


ῃ 
' 
' 
1 
' 
I 
' 
4 
i 
' 
[ 


See footnote at end of table. 
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160-8 


195-1001 95-100; 80-100; 65-9 


195-100 495-1001 80-95 


195-100} 95-100;{ 85-100; 70-1 


185-1001 75-1001 65-95 


(85-1001 75-100165-95 


‘CL, CL-M 


silty 


clay, clay. 


-32iClay, 


silty clay 
silty clay loam 
IWeathered bedroc 


ILoam------------- ML, CL-M 
Clay loam-------- 


IWeathered bedrock} 


I 
I 
HiClay loam, 
i 
i 


25 |Loam, clay loam 


-4 
3 
-1 


See footnote at end of table. 
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TABLE 11 

USDA texture 
ISilty clay loam 
silty clay loam 
iWeathered bedroc 


T 
I 
i 
I 
1 
I 
i 
I 
I 
I 
' 
I 
t 
i 
1 
I 
' 
I 


6 
-1618Silty clay, clay 


0- 
6 
16 


map symbol 
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Soil name and 
Wayden---------- 


TO*: 
τικ: 


eu w e us e us ou wn [19] ow un 


t 
' 
' 
l 
' 
U 
I 
I 
' 
t 
1 
I 
' 
t 
i 
' 
1 
1 
i 
1 
I 
' 
I 
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I 
' 
1 
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I 
I 
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I 
ῃ 
1 
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1 
' 
' 
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I 
ῃ 
I 
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I 
I 
I 
I 
' 
I 
' 
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5 
5 


1 


115-30 
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' 
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! 
[ 
t 
I 
t 
t 
1 
| 
i 
' 
' 


5-100190-100160-9 
0-100;75-100165-9 


1 

1 

| 
10-100160-100 

' 

1 

I 

I 

' 

' 

I 

I 

I 

| 

| 
90-100180-100 


165-100160-95 


25-60 


eco 


170-100160-100145-85 
15 


195-100190-100160-9 
180-100,75-1001 65-9 


160-100150-95 


125-40 


[i 
I 
' 
1 
[i 
I 
' 
I 
I“ 
I 
' 
I 
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I 
' 
I 
' 
' 
1 
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1 
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I 
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I 
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I 
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1 
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I 
' 
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' 
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I 
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t 
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' 
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l 
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' 
I 
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I 
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I 
ῃ 
I 
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I 
1 
I 
t 
i 
1 
( 
' 
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5 
0 


0-10 
15-25 
0-15 
0-25 


A-6 
A-2 
-4, A-6 
A 
Α 
A 
A 


AN, 
A-1, 
A 
A 
A 


LAY 


CL-ML 
CL 
CL-ML 

SM-SCI 

CL-ML, | 

GC 
GM-GC 
, 

i 

GM-GC, ! 

' 

t 

i 

i 

| 

l 

' 

' 

t 

i 

- I 

' 

$ I 

i 

I 

, GM-GC,! 

i 

' 

I 

|i 

l 

I 

I 

' 

1 

I 

I 


GP-GM 


IML, SM, ΩΜΊΑ-Β 
SM, 
, 
sc, 


IML, SM, GMjA-! 


ICL-ML, 
GP 

ML, 

GC, 

ICL-ML, C 

IGM, 

ICL-ML, 


silty 
silty 
loam, 


extremely 


very 
gravelly sand. 


loam, clay loam, 
very 


gravelly loam. 

9-15!Very gravelly 
gravelly loam, 
gravelly sandy 
clay loam, very 
gravelly clay 
loam. 


gravelly clay 
extremely 


loam. 


gravelly loam, 
2H-661Extremely 


gravelly loam, 
gravelly sandy 
clay loan, 
extremely 
gravelly sandy 
loam. 


gravelly loam. 
extremely 


gravelly clay 
32-66 Extremely 


loam. 


gravelly sandy 
14-32iClay loam, 


gravelly clay 
loam. 

5-24 | Cemented--------- 
gravelly loamy 
sand, 


Gravelly loam---- 
4.62); Extremely 


gravelly clay 
gravelly loam. 
gravelly loam, 
extremely 
gravelly sandy 
clay loam, 
extremely 
gravelly sandy 
loam. 


loam. 


18-32iClay loam, loam, 
Gravelly clay 


clay loam, 
clay loam, 


loam, 


loam, 
I Loam--+---------- } ΜΙ., 


!Loam-------------|ML, 
ILoam-------------|ML, 


' 
I 
i 
LI 
D 
i 
32-66!Extremely 
t 
1 
| 
l 
' 
l 
i 
I 
I 
i 
' 
i 
i 
1 
I 
I 
1 
| 
I 
I 
' 
H 
I 
t 
I 
1 
I 
' 
' 
i 
H 
1 
' 
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I 
I 
' 
I 
t 
t 


5 
-14iClay loam, 
-1H Clay loam, 
4iClay loam, 


5 
1 
6 
2 


ow 


0 
6 


το 


1 
ΙΙ 
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I 
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I 
ῃ 
t 
ῃ 
t 
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1 
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I 
' 
1 
t 
t 
1 
I 
ῃ 
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1 
I 
I 
I 
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' 
I 
i 
I 
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t 
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1 
1 
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' 
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' 
J 
I 
I 
' 
i 
' 
1 
I 
I 
[i 
I 
n 
i 
H 
I 
I 
I 
f 
I 
I 
I 

t 
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' 
D 
! 
I 

f 
i 
' 

I 

' 
1 
1 
i 

I 

I 

' 

I 
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Ashuelot Variant 
Doughty--------- 
Judith---------- 


Doughty--------- 


72%, T3*: 


See footnote at end of table. 
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TABLE 11.--ENGINEERING INDEX PROPERTIES--Continued 
— M rr σττοσ tFrage | Percentage passing, | 1| 
H i H Classification iFrag- i Percentage passing i | 
Soil name and IDepthi USDA texture 0070071  . ments | sieve number-- ILiquid | Plas- 
map symbol i | ! Unified | AASHTO ] > 3 V — T T TT] limit | ticity 
i i i i linches| 4 ! 10 | 40 i 200 | | index 
OE C T 1$ Pet T 
17 i i i ME i i i n | 
105-------------- | 0-7 {Silt loam-------- | ML ΙΑ-8 i 0 $ 100 | 100 190-100170-90 i 20-35 | NP-10 
Floweree ' Ἱ- 14iSilty clay loam, ICL, CL-ML {A-6, A-4 ! 0 1 100 4 100 195-100; 185- 95 | 25-40 | 5-15 
' | silt loam. ' i i i i i i i 
[14-45 !Silty clay loam, iCL, CL-ML ἰΑ-6, A-I i 0 í 100 į 100 195-100185-95 | 25-40 | 5-15 
! | silt loam. i I | i I i i i i 
14560 iStratified silty iCL, CL-ML iA-6, A-4 i 0 ! 100 | 100 175-100165-85 i 25-40 i 5-15 
1 | clay loam to 1 ) ! ' i i ' i I 
I ! very fine sandy | I I i i i i i i 
i | loam. i i i I i i I i i 
I i I I i I i i i i i 
105%, | ' i | i | ! 
Fluvaquentic H i i | i i i I i i i 
Haplaquolls i i I I i i i i i i i 
i i i I I i i i l ! ! 
1Όδ-------------- | 0-6 !Silty clay loam--!CL 1Α-δ, A-T | O | 100 | 100 195-100;85-95 | 30-45 | 10-20 
Frazer ! 6-60jSilty clay loam, ΟΙ, CH Ι4-6, A-T 1 O ! 100 ! 100 !95-100!185-95 | 35-55 | 15-30 
ΠΝ | BENDUM 
' I ' ' I l LU I I I I 
107, 108--------- | 0-5 IClay Ἰοδη-------- I CL 1A-6, A-7 | 0 | 100 195-100180-95 165-85 | 30-45 | 10-20 
Gerber ! 5-20!Silty clay, clay iCL, CH {A-7 i 0 ! 100 195-100185-100175-95 | 40-65 | 20-45 
120- 60; Silty glay, siltyicL, CH A-T, A-6 i 0 195-100190-100185-100175-95 i 35-55 i 15-35 
' 1 Clay oam ciay i| i [ [ D D 1 [ [ 
| | loam. | | | | | | i | | | 
i i I i i i i i i } ' 
109-------------- ! 0-5 !Silty clay------- ICL, CH — !A-7 + 0 | 100 !95-100190-100180-95 | 40-55 | 15-30 
Gerber | 5-20!Silty clay, clay iCL, CH |A-T | ο | 100 195-100185-100/75-95 | 40-65 í 20-45 
120-60;Silty clay, siltyjCL, CH AIT, A-6 0 195-1001 90-1004 85-1001 75-95 35-55 i 15-35 
\ | clay loam, clay i i i 1 i I I I i 
|! loam. ——— ' | ! I ! | | ! I 
i i I i i i i I I i i 
1104: i i i i i i i i i I i 
Gerber---------- | 0-5 iClay loam-------- (CL IN-6, A-7 i O | 100 195-100180-95 165-85 | 30-45 | 10-20 
| 5-20!1Silty clay, clay |CL, CH 1A=7 i 0 | 100 195-100185-100175-95 | 40-65 | 20-45 
120-60/Silty clay, silty/CL, CH tA-7, A-6 i O !95-100190-100/85-100175-95 | 35-55 1 15-35 
1 | clay loam, clay | i I I i i i i i 
! ! loam. ——— | | ! i ! ! ! | | 
LI ' 1 ' 1 ' ' 1 
f 4 D 1 I ' I ' l I i 
Winifred-------- ! 0-3 iClay loam-------- ICL IA-6, A-7 | O 195-100/95-100180-95 {60-85 | 30-45 | 10-20 
| 3-14}Clay loam, silty 'cL, CH iA-T O 195-100195-100180-100; 65-95 40-55 ! 15-30 
| | clay, clay. I I I I I i i ' I 
[14-32 Clay, silty clay,ICL, CH [Α-Τ | 0 J95-100195-100!85-100170-100! 40-55 | 15-30 
H | silty clay loam.i i i i i i ' i I 
! 32 IWeathered bedrock} --- i --- | ==- | aaa 
i i 1 i i i j i i i i 
111-------------- ! 0-4 {Clay loam-------- ICL, CL-ML |A-N, A-6 í 0 180-100175-100160-90 150-75 | 25-40 | 5-15 
Gerdrum ! 4-9 |Clay, silty clay, (CL, CH |A-7 | O $90-100190-100185-100175-95 | 40-60 | 20-40 
} | silty clay loam.; i i i i i I i i 
! 9-601 Clay loam, sandy (CL, SC, CHIA-6, A-7 ! 0 190-1001 90-1001 80-95 1415-75 i 35-55 i 15-35 
ΗΝ | a a a | 
112*, 113*: I i { i i i i I i 1 I 
Gerdrum--------- | 0-4 {Clay loam-------- ICL, CL-ML |A-H, A-6 | 0 180-100175-100160-90 150-75 | 25-40 | 5-15 
| 4-9 ictay, silty clay, CL, CH 1A-7 i 0 190- 1001 190- -100185- 100175- -95 i 40-60 i 20-40 
i | silty clay loam. i i l D | I I ' 
! 9-60!Clay loam, sandy iCL, SC, CHIA-6, A-7 | 0 190 -100190-100180-95 145-75 1 35-55 | 15-35 
! | clay loam, clay.i i i i i i i I ' 
1 } i i i i i i ' i i 
Absher---------- | 0-8 jClay------------- ICL, CH ΙΑ-Τ i 0 195-100/75-100:70-106/60-95 | 40-60 | 20-35 
8-601Clay loam, clay, CL, CH 1A-7 i 0 195-100} 175= 100!70-100!60-95 | 40-55 | 20-35 
! | ! i i | 
I V I I t t 


See footnote at end of table. 
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Fergus County, Montana 


Soil name and 

map symbol 
Hanson 
115------------.- 
Harlem 
Havre 
117-------.-----.- 
Havre 
Havre-------.--- 
Harlem---------- 


{1δ-------------- 
1188: 


1218; 


119------.----.--- 
Hibar 

120*, 
Hibar----------- 
Castner--------- 


See footnote at end of table. 
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TABLE 13.--SOIL AND WATER FEATURES--Continued 
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TABLE 13.--SOIL AND WATER FEATURES--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 


Soil survey 


Fergus County, Montana 


Soil name 


Bridger--------- ---------- 


Βμγηξ]-------------------- 


Cheadle----------.---..---. 
Chinook-------.----.--.-.---2 
Crago---------- ----------- 
Crago Variant------------- 
Creed~---~---~---~--------- 
Daglum---------------.---- 


Delette----.---.---.------- 
Delplain----------.----.-- 
Delpoint------------..---- 
Ρί]ζβ--------------------- 
Doughty----------------.-- 


Ε]ζββο-------------------- 


Ethridge------------- ----- 
ΕνϑθηβζοΏ------------------ 


δμάθ]]-------------------- 


Kobar------- -------2-22-----2 


Linwell----- -------------- 
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TABLE 1H.--CLASSIFICATION OF ΤΗΕ SOILS 


Family or higher taxonomic class 


Fine, montmorillonitic Borollic Vertice Camborthids 

Fine, montmorillonitic Typic Argiborolls 

Fine, montmorillonitic Borollic Natrargids 

Fine, montmorillonitic Mollic Eutroboralfs 

Fine-loamy, mixed Pachic Cryoborolls 

Fine, montmorillonitic Leptic Natriborolls 

Fine, mixed Udic Argiborolls 

Clayey, montmorillonitic Lithic Argiborolls 

Fine-loamy, mixed Typic Haploborolls 

Fragmental, mixed Typic Cryochrepts 

Loamy-skeletal, carbonatic, shallow Petrocalcic Calciborolls 
Loamy-skeletal, mixed Entic Haploborolls 

Clayey-skeletal, mixed Typic Argiborolls 

Clayey-skeletal, mixed Typic Calciborolls 

Fine, mixed Argic Cryoborolls 

Fine, mixed Argic Cryoborolls 

Fine, montmorillonitic Pachic Udic Argiborolls 

Fine, montmorillonitic Argic Pachic Cryoborolls 

Fine, montmorillonitic Argic Pachic Cryoborolls 

Loamy, mixed (calcareous), frigid, shallow Typic Ustorthents 
Loamy, mixed (calcareous), frigid, shallow Ustic Torriorthents 
Clayey-skeletal, mixed Aridic Haploborolls 

Very-fine, montmorillonitic Vertic Cryoborolls 
Loamy-skeletal, mixed Lithic Haploborolls 

Loamy-skeletal, mixed Lithic Cryoborolls 

Coarse-loamy, mixed Aridic Haploborolls 

Loamy-skeletal, carbonatic Borollic Calciorthids 
Loamy-skeletal, mixed Aridic Haploborolls 

Fine, montmorillonitic Borollic Natrargids 

Fine, montmorillonìtic Typic Natriborolls 

Fine, montmorillonitic Typic Argiborolls 

Fine, mixed Typic Argiborolls 

Fine-loamy, mixed Pachic Udic Haploborolls 
Clayey-skeletal, mixed, nonaeid, frigid Lithic Ustic Torriorthents 
Fine-loamy, mixed Borollic Camborthids 

Clayey, montmorillonitic, acid, frigid, shallow Ustic Torriorthents 
Fine-loamy, mixed, frigid Typic Ustochrepts 

Fine-loamy, mixed Udic Argiborolls 

Loamy-skeletal, carbonatic Typic Cryochrepts 

Very-fine, montmorillonitic (calcareous), frigid Vertic Ustorthents 
Loamy-skeletal, mixed Typic Cryochrepts 

Fine-loamy, mixed Cumulic Haploborolls 

Clayey-skeletal, mixed Lithic Argiborolls 

Fine, montmorillonitic Aridic Argiborolls 

Fine-loamy, mixed Aridic Argiborolls 

Fine-loamy, mixed Typic Argiborolls 

Fine-loamy, mixed Typic Argiborolls 

Fine, mixed Typic Argiborolls 

Loamy-skeletal, mixed Typic Cryochrepts 

Mixed, frigid, shallow Typic Ustipsamments 

Fine-silty, mixed Aridic Haploborolls 

Fine, montmorillonitic Fluventic Haploborolls 

Fine, montmorillonitic Vertic Argiborolls 

Fine, montmorillonitic Borollie Natrargids 

Loamy-skeletal, carbonatic Calcic Cryoborolls 

Fine, montmorillonitic (calcareous), frigid Ustic Torrifluvents 
Fine-loamy, mixed (calcareous), frigid Ustic Torrifluvents 
Fine-loamy, mixed Udic Haploborolls 

Fine, mixed Pachic Cryoborolls 

Loamy-skeletal, carbonatic Udic Haploborolls 

Fine-loamy, carbonatic Typic Calciborolls 

Fine-loamy, carbonatic Typic Calciborolls 

Fine, montmorillonitic, acid, frigid Ustic Torriorthents 
Fine, montmorillonitic Typic Cryoborolls 

Fine, mixed (calcareous), frigid Fluvaquentic Haplaquolls 
Fine, montmorillonitic Borollic Camborthids 

Fine-loamy, mixed (calcareous), frigid Mollic Ustifluvents 
Loamy-skeletal, mixed Typic Haploborolls 

Fine, montmorillonitic Vertic Haploborolls 

Loamy-skeletal, mixed Argic Cryoborolls 

Fine, montmorillonitic Ustertic Argiborolls 

Fine, montmorillonitic Typic Haploborolls 
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TABLE 14.--CLASSIFICATION OF THE SOILS~-Continued 


I 
Soil name i Family or higher taxonomic class 
' 
I 
ῃ 


Lipke--------------------- | Fine, montmorillonitic Udic Haploborolls 

Little Horn--------------- | Fine, montmorillonitic Argic Cryoborolls 

Loken--------------------- I Fine, mixed Udic Haploborolls 

ζο]ο---------------------- | Loamy-skeletal, mixed Pachic Haploborolls 

Maginnis---------------- --| Clayey-skeletal, montmorillonitic Lithic Haploborolls 
Marcott------------------- | Fine, mixed Aquic Haploborolls 

Marias-------------------- | Fine, montmorillonitic (calcareous), frigid Ustertic Torriorthents 
Marmarth------------------ | Fine-loamy, mixed Aridic Argiborolls 

Martinsdale--------------- ! Fine-loamy, mixed Typic Argiborolls 

Marvane--------2-2--2---2----- | Fine, montmorillonitic (calcareous), frigid Ustertic Torriorthents 
Moemont------2------------ | Loamy-skeletal, mixed Typic Eutroboralfs 

Neldore------------------- | Clayey, montmorillonitic, nonacid, frigid, shallow Ustic Torriorthents 
Nesda--------------------- | Sandy-skeletal, mixed Fluventic Haploborolls 

Nesda Variant------------- | Loamy-skeletal, mixed Cumulic Cryoborolls 

Νοδρ6---------------------- | Fine, montmorillonitic (calcareous), frigid Ustic Torriorthents 
Norbert------------------- | Clayey, montmorillonitic (calcareous), frigid, shallow Typic Ustorthents 
Oraid-------------------- -| Sandy-skeletal, mixed, frigid Typic Ustorthents 
Pekay--------------------- | Fine, montmorillonitic Udertic Haploborolls 
Pendroy------------------- | Very-fine, montmorillonitic (calcareous), frigid Ustertic Torriorthents 
Raynesford---------------- | Fine-loamy, carbonatic Calcic Cryoborolls 

Reeder-------------------- | Fine-loamy, mixed Typic Argiborolis 

Regent-------------------- | Fine, montmorillonitic Typic Argiborolls 

Rentsac------------------- | Loamy-skeletal, mixed (calcareous), frigid Lithic Ustic Torriorthents 
Richey-------------------- | Fine, montmorillonitic Aridic Haploborolls 

βογ----------------------- | Clayey-skeletal, mixed Typic Argiborolls 

Sanje--------------------- | Clayey over loamy-skeletal, mixed Aridic Haploborolls 
Savage-------------- — | Fine, montmorillonitie Typic Argiborolls 

Shambo--------2------------ ! Fine-loamy, mixed Typic Haploborolls 

Sheege-------------------- | Loamy-skeletal, carbonatic Cryic Lithic Rendolls 
Sinnigam------------------ | Clayey-skeletal, mixed Lithic Argiborolls 

Sipple-------------------- | Fine-loamy, mixed Udic Argiborolls 

Skaggs-------------------- | Loamy-skeletal, carbonatic Calcic Cryoborolls 
Straw----------------.----- | Fine-loamy, mixed Cumulic Haploborolls 

Sudworth------------------ |! Fine-loamy over sandy or sandy-skeletal, mixed Cumulic Haploborolls 
Syblon-------------------- | Fine, montmorillonitic Abruptic Aridic Argiborolls 
Tally--------------------- | Coarse-loamy, mixed Typic Haploborolls 

Tamaneen---------------.--- | Fine, montmorillonitic Typic Argiborolls 

Tanna---------- ----------- I Fine, montmorillonitic Aridic Argiborolls 

Teigen-------------------- | Fine, montmorillonitic Borollic Camborthids 
Terrad-------------------- | Fine, mixed Typic Argiborolls 

Teton-----------.---------- | Fine-loamy, mixed Typic Cryoborolls 

Thebo--------------------- | Very-fine, montmorillonitic (calcareous), frigid Ustertic Torriorthents 
Tibs-------------.--------- | Clayey-skeletal, mixed (calcareous), frigid Typic Ustorthents 
Tigeron------------------- ! Loamy-skeletal, mixed Typic Cryoboralfs 

Timberg------------------- | Fine, mixed Typic Haploborolls 

Tomty--------------------- | Fine, montmorillonitic Vertic Haploborolls 

Τυγηθγ-------------------- I Fine-loamy over sandy or sandy-skeletal, mixed Typic Argiborolls 

Twin Creek---------------- | Fine-loamy, mixed Typic Haploborolls 

Vanda--------------------- | Fine, montmorillonitic (calcareous), frigid Ustic Torriorthents 
Vebar--------------------- | Coarse-loamy, mixed Typic Haploborolls 

Verson-----4-------------2- | Clayey over loamy-skeletal, mixed Aridic Argiborolls 
Wayden-------------------- | Clayey, montmorillonitie (calcareous), frigid, shallow Typic Ustorthents 
Weingart------------------ | Fine, montmorillonitic Borollic Natrargids 

Welter-------------------- | Fine, montmorillonitic Borollic Camborthids 
μῃίξθοον------------------ { Loamy-skeletal, carbonatic, frigid Typic Ustochrepts 
Whitore------------------- | Loamy-skeletal, carbonatic Typic Cryochrepts 

Widen----------- ---------- Ι Fine, montmorillonitic, frigid Typic Ustochrepts 
Windham------------------- | Loamy-skeletal, carbonatic Typic Calciborolls 
Winifred------------------ | Fine, montmorillonitic Typic Haploborolls 

Work---------------------- | Fine, montmorillonitic Typic Argiborolls 

Υδπϑο--------------------- | Fine-loamy, mixed Borollic Camborthids 

Yamac Variant------------- | Fine loamy, mixed Aridic Haploborolls 

Yawdim-------------------- | Clayey, montmorillonitic (calcareous), frigid, shallow Ustic Torriorthents 
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MAP UNITS 


SOILS ON FLOOD PLAINS AND LOW TERRACES 


Marcott-Harlem-Frazer: Deep, somewhat poorly drained and well 
drained, nearly level soils; on flood plains and low terraces 


SOILS MAINLY ON TERRACES AND ALONG THE EDGES OF 
TERRACES 


Crago-Abor-Sanje: Moderately deep to deep, well drained, nearly 
level to steep soils; on uplands, terraces, and fans and along the 
edges of terraces 


Danvers-Fairfield: Deep, well drained, nearly level to moderately 
sloping soils; on terraces 


Doughty-Judith-Sipple: Deep, well drained, nearly level to strongly 
sloping soils; on terraces and fans 


Tamaneen-Judith-Windham: Deep, well drained, nearly level to 
steep soils; on terraces, edges of terraces, and fans 


Roy-Winifred: Moderately deep and deep, well drained, nearly level 
to steep soils; mainly on terraces, fans, and uplands 


SOILS ON UPLANDS 


Julin-Ernem-Tanna: Shallow and moderatley deep, well drained, 
undulating to moderately steep soils; on uplands 


Thebo-Neldore: Shallow and moderately deep, well drained, gently 
sloping to very steep soils; on uplands and foot slopes 


Eltsac-Lawther-Wayden: Shallow to deep, well drained, nearly level 
to very steep soils; on uplands, fans, and terraces 


Gerber-Lawther-Wayden: Shallow and deep, well drained, nearly 
level to very steep soils; on terraces, fans, foot slopes, and uplands 


Compiled 1981 


Thebo-Gerdrum-Absher: Moderately deep and deep, well drained 
and moderately well drained, nearly level to steep soils; on 
uplands, terraces, fans and foot slopes 


Neldore-Rock outcrop-Dilts: Shallow, well drained, gently sloping to 
very steep soils, and Rock outcrop; on uplands 


Absarokee-Borky-Timberg: Moderately deep, well drained, gently 
sloping to steep soils; on uplands 


Doney-Winifred-Cabba: Shallow and moderately deep, well 
drained, gently sloping to very steep soils; on uplands 


Delpoint-Yamac-Marmarth: Moderately deep and deep, well 
drained, nearly level to steep soils; on uplands, terraces, fans, and 
foot slopes 


Tally-Flasher-Chinook: Shallow and deep, well drained and 
somewhat excessively drained, gently sloping to steep soils; on 
fans, terraces, foot slopes, and uplands 


SOILS OF THE MOUNTAIN FOOTHILLS 

Castner-Timberg-Bitton: Shallow to deep, well drained, nearly level 
to very steep soils; mainly on uplands, foot slopes, fans, and edges 
of terraces 

Hughesville-Castle-Tomty: Moderately deep and deep, poorly 
drained and well drained, undulating to very steep soils; on 
mountainsides, uplands, and foot slopes 


Skaggs-Teton-Cheadle: Shallow and moderately deep, well 
drained, gently sloping to very steep soils; on uplands 


SOILS ON MOUNTAINSIDES AND UPLANDS 


Whitecow-Mocmont-Whitore: Deep, well drained, gently sloping to 
very steep soils; on mountainsides and uplands 
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U.S. DEPARTMENT OF THE INTERIOR 


BUREAU OF LAND MANAGEMENT 


MONTANA AGRICULTURAL EXPERIMENT STATION 


GENERAL SOIL MAP 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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SCALE 1:570,240 
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SYMBOL NAME 
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Abor-Crago complex, 4 to 8 percent slopes 

Abor-Crago complex, 8 to 25 percent slopes 
Abor-Thebo-Crago complex, 15 to 45 percent slopes 
Abor-Yawdim silty clay loarns, 4 to 15 percent slopes 
Absarokee clay loam, 2 to 8 percent slopes 
Absarokee-Amherst clay loarns, 8 to 15 percent slopes 
Absarokee-Bitton-Maginnis complex, 15 to 60 percent slopes 
Absher clay loam, 0 to 4 percent slopes 

Absher-Nobe complex, 0 to 4 percent slopes 

Adel loam, 2 to 15 percent slopes 

Adel-Cheadle complex, 15 to 45 percent slopes 
Adger-Nobe clays, 0 to 2 percent slopes 

Adger-Nobe clays, 2 to 8 percent slopes 

Alder clay loam, 2 to 8 percent slopes 

Alder clay loam, 8 to 15 percent slopes 

Alder-Winifred clay loams, 15 to 45 percent slopes 
Amherst-Absarokee clay loams, 2 to 8 percent slopes 
Amherst-Absarokee clay loams, 8 to 25 percent slopes 
Amor loam, 2 to 8 percent slopes 

Amor-Cabba loams, 4 to 8 percent slopes 

Amor-Winifred complex, 8 to 15 percent slopes 
Ashuelot Variant-Crago complex, O to 4 percent slopes 
Bitton very stony loam, 15 to 45 percent slopes 
Bitton-Winifred-Castner complex, 15 to 60 percent slopes 
Borky-Sinnigam channery clay loams, 2 to 8 percent slopes 
Borky-Sinnigam very stony loams, 2 to 15 percent slopes 
Brazon-Loken complex, 2 to 15 percent slopes 
Brazon-Loken complex, 15 to 45 percent slopes 

Bridger clay loam, 2 to 8 percent slopes 
Bridger-Raynesford complex, O to 4 percent slopes 
Bridger Variant clay loam, 15 to 60 percent slopes 
Burnel silty clay loam, O to 2 percent slopes 

Burnel silty clay loam, 2 to 8 percent slopes 

Burnette silty clay loam, 2 to 8 percent slopes 


Burnette-Burnette Variant silty clay loams, 2 to 8 percent slopes 
Burnette-Burnette Variant silty clay loams, 8 to 15 percent slopes 


Cabba-Doney-Wayden complex, 4 to 8 percent slopes 


Cabba-Way den-Rock outcrop complex, 45 to 60 percent slopes 
Cabston-Delplain channery clay loams, 25 to 60 percent slopes 


Cabston-Delplain-Crago complex, 15 to 45 percent slopes 
Castle clay, 2 to 8 percent slopes 

Castle clay, 8 to 15 percent slopes 

Castle clay, 15 to 35 percent slopes 

Castner complex, 4 to 25 percent slopes 
Castner-Amherst loams, 2 to 8 percent slopes 

Cheadle stony loam, 4 to 25 percent slopes 

Cheadle stony loam, 25 to 60 percent slopes 

Chinook fine sandy loam, 2 to 15 percent slopes 
Chinook fine sandy loam, 15 to 35 percent slopes 
Crago Variant clay loam, 0 to 4 percent slopes 
Creed-Gerdrum complex, 0 to 2 percent slopes 
Creed-Gerdrum complex, 2 to 8 percent slopes 
Daglum-Adger complex, 0 to 2 percent slopes 
Daglum-Adger complex, 2 to 8 percent slopes 

Danvers clay loam, O to 2 percent slopes 

Danvers clay loam, 2 to 8 percent slopes 

Danvers-Acel clay loams, 0 to 2 percent slopes 
Danvers- Tamaneen clay loams, 0 to 2 percent slopes 
Darret loam, 2 to 8 percent slopes 

Darret clay loam, 2 to 8 percent slopes 

Darret-Terrad complex, 8 to 15 percent slopes 
Delpoint- Yawdim complex, 4 to 8 percent slopes 
Dilts-Julin clays, 4 to 15 percent slopes 

Dilts-Julin Rock outcrop complex, 15 to 50 percent slopes 
Dilts-Thebo-Neldore clays, 4 to 60 percent slopes 
Dilts-Welter-Julin complex, 4 to 25 percent slopes 
Doney-Wayden complex, 15 to 60 percent slopes 
Doney-Windham complex, 8 to 15 percent slopes 
Doney-Windham complex, 15 to 45 percent slopes 
Doney-Winifred-Wayden complex, 15 to 45 percent slopes 
Doughty-Ashuelot Variant complex, 0 to 4 percent slopes 
Doughty-Judith loams, 0 to 2 percent slopes 
Doughty-Judith loams, 2 to 8 percent slopes 
Doughty-Judith cobbly loams, 2 to 4 percent slopes 
Doughty-Sipple loams, 0 to 2 percent slopes 

Dryadin flagay silt !oam, 2 to 25 percent slopes 
Dumps. mine 

Eltsac clay, 4 to 8 percent slopes 

Eltsac-Lawther clays, 2 to 8 percent slopes 
Eltsac-Norbert clays, 8 to 25 percent slopes 
Elve-Arcette complex, 15 to 60 percent slopes 

Enbar loam, 0 to 2 percent slopes 

Enbar-Nesda loams, 0 to 2 percent slopes 

Ernem clay loam, 2 to 8 percent slopes 

Ernem very stony loam, 2 to 8 percent slopes 
Ernem-Delplain-Tanna complex, 4 to 25 percent slopes 
Ethridge silty clay loam, 0 to 2 percent slopes 
Ethridge silty clay loam, 2 to 8 percent slopes 
Ethridge-Cabston complex, 2 to 8 percent slopes 
Evanston loam, 0 to 2 percent slopes 

Evanston loam, 2 to 8 percent slopes 

Fairfield clay loam, O to 2 percent slopes 
Fairfield-Danvers clay loams, O to 2 percent slopes 
Fairfield-Danvers clay loams, 2 to 4 percent slopes 


FERGUS COUNTY, MONTANA 


SOIL LEGEND 


SYMBOL NAME 
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Fairfield-Judell clay loams, 0 to 2 percent slopes 
Fairfield-Judell clay loams, 2 to 8 percent slopes 
Farnuf loam, 0 to 4 percent slopes 

Farnuf loam, 4 to 8 percent slopes 

Farnuf loam, 8 to 15 percent slopes 

Fergus clay loam, 0 to 2 percent slopes 

Fergus clay loam, 2 to 8 percent slopes 


Firada-Sheege-Rock outcrop complex, 25 to 60 percent slopes 


Flasher-Tally-Rock outcrop complex, 25 to 45 percent slopes 
Floweree silt loam, 2 to 8 percent slopes 

Fluvaquentic Haplaquolls, nearly level 

Frazer silty clay loam 

Gerber clay loam, O to 2 percent slopes 

Gerber clay loam, 2 to 4 percent slopes 

Gerber silty clay, O to 4 percent slopes 
Gerber-Winifred clay loams, 2 to 8 percent slopes 
Gerdrum clay loam, O to 4 percent slopes 
Gerdrum-Absher complex, 0 to 2 percent slopes 
Gerdrum-Absher complex, 2 to 8 percent slopes 
Hanson very stony loam, 2 to 15 percent slopes 
Harlem silty clay loam 

Havre loam 

Havre silty clay loam 

Havre and Harlem soils, occasionally flooded 

Hibar loam, 2 to 8 percent slopes 

Hibar-Castner loams, 2 to 8 percent slopes 
Hibar-Castner loams, 8 to 15 percent slopes 
Hibar-Castner channery loams, 2 to B percent slopes 
Hoosan silty clay loam, 2 to 8 percent slopes 
Hughesville-Skaggs flaggy loams, 15 to 60 percent slopes 
Hughesville-Tibs-Whitecow complex, 2 to 25 percent slopes 
Judith loam, 0 to 2 percent slopes 

Judith gravelly loam, 2 to 4 percent slopes 
Judith-Judell clay loams, 0 to 2 percent slopes 
Judith-Judell clay loam,s 2 to 4 percent slopes 
Judith-Tamaneed clay loams, O to 2 percent slopes 
Judith-Windham clay loams, 0 to 2 percent slopes 
Judith-Windham gravelly clay loams, 0 to 2 percent slopes 
Judith-Windham gravelly clay loams, 2 to 8 percent slopes 
Judith-Windham gravelly clay loams, 8 to 15 percent slopes 
Julin-Dilts clays, 2 to 25 percent slopes 

Kildor clay loam, 2 to 15 percent slopes 

Kildor-Sheege complex, 25 to 60 percent slopes 
Kildor-Skaggs-Hanson complex, 15 to 45 percent slopes 
Klayent clay loam, 0 to 2 percent slopes 

Kobar silty clay loam, O to 2 percent slopes 

Kobar silty clay loam, 2 to 8 percent slopes 

Kobar silty clay loam, gullied, 2 to 25 percent slopes 
Korchea loam 

Korchea and Frazier soils, occasionally flooded 
Lawther silty clay, O to 2 percent slopes 

Lawther silty clay, 2 to 4 percent slopes 

Libeg flaggy loam, 15 to 45 percent slopes 
Libeg-Cheadle complex, 25 to 70 percent slopes 

Linnet clay loam, 0 to 2 percent slopes 

Linnet clay loam, 2 to 8 percent slopes 

Linwell silty clay loam, O to 2 percent slopes 

Linwell silty clay loam, 2 to 8 percent slopes 
Linwell-Winifred clay loams, 4 to 8 percent slopes 
Little Horn silt loam, 2 to 8 percent slopes 

Little Horn silt loam, 8 to 15 percent slopes 

Little Horn-Skaggs stony loams, 4 to 15 percent slopes 
Loken-Brazon silty clay loams, 2 to 8 percent slopes 
Lolo very gravelly loam, 0 to 4 percent slopes 

Marcott silty clay loam 

Marias silty clay, Ο to 2 percent slopes 

Marias silty clay, 2 to 8 percent slopes 

Marmarth loam, 2 to 8 percent slopes 
Marmarth-Cabbart loams, 4 to 8 percent slopes 
Martinsdale loam, 0 to 4 percent slopes 
Martinsdale-Judith loams, 4 to 8 percent slopes 

Marvan silty clay, 0 to 2 percent slopes 

Marvan silty clay, 2 to 8 percent slopes 

Mocmont very gravelly loam, 15 to 60 percent slopes 
Mocmont-Lipke association, steep 

Mocmont-Oraid complex, 2 to 25 percent slopes 
Mocmont-Oraid complex, 25 to 60 percent slopes 
Mocmont-Oraid complex, warm, 4 to 60 percent slopes 
Mocmont-Roy flaggy loams, 15 to 45 percent slopes 
Neidore-Thebo clays, 4 to 25 percent slopes 
Neldore-Thebo clays, 25 to 60 percent slopes 
Neldore-Rock outcrop complex, 15 to 60 percent slopes 
Nesda Variant complex 

Nesda-Sudworth complex, occasionally flooded 
Norbert-Eltsac clays, 15 to 60 percent slopes 

Pekay silty clay, O to 2 percent slopes 

Pekay silty clay, 2 to 8 percent slopes 

Pendroy clay, 0 to 4 percent slopes 

Pits, gravel 

Raynesford-Hanson complex, 0 to 4 percent slopes 
Raynesford-Hanson complex, 4 to 15 percent slopes 
Reeder loam, 2 to 8 percent slopes 

Regent silty clay loam, 2 to 8 percent slopes 
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SYMBOL NAME 


Richey silty clay loam, 0 to 2 percant slopes 

Rock outcrop 

Rock outcrop-Rubble land association 

Roy gravelly clay loam, 0 to 2 percent slopes 

Roy gravelly clay loam, 2 to 8 percent slopes 

Roy very stony clay loam, 2 to 8 percent slopes 
Roy-Winifred complex, 8 to 45 percent slone« 

Sanje clay loam, O to 4 percent slopes 

Savage silty clay loam, O to 2 percent slopes 

Savage silty clay loam, 2 to 8 percent slopes 

Shambo loam, 0 to 2 percent slopes, 

Shambo loam, 2 to 8 percent slopes 

Shambo-Labre complex, 2 to 8 percent slopes 
Shambo-Labre complex, 8 to 15 percent slopes 
Sheege-Rock outcrop complex, 15 to 60 percent slopes 
Sheege-Skaggs very stony loams, 2 to 15 percent slopes 
Sipple loam, 0 to 4 percent slopes 

Skaggs-Sheege very stony loams, 15 to 60 percent slopes 
Skaggs-Sheege complex, 2 to 15 percent slopes 

Straw loam, Ο to 2 percent slopes 

Straw loam, 2 to 8 percent slopes 

Straw clay loam, 0 to 2 percent slopes 

Straw-Korchea loams, 0 to 2 percent slopes 

Sudworth loam 

Sudworth-Nesda loams 

Syblon loam, 2 to 8 percent slopes 

Tally fine sandy loam, 2 to 8 percent slopes 

Tall y-Flasher complex, 4 to 25 percent slopes 
Tally-Flasher complex, 25 to 45 percent slopes 
Tamaneen clay loam, O to 2 percent slopes 

Tamaneen clay loam, 2 to 4 percent slopes 
Tamaneen-Judith clay loams, 0 to 2 percent slopes 
Tamaneen-Judith clay loams, 2 to 4 percent slopes 
Tanna silty clay loam, O to 4 percent slopes 

Tanna-Abor complex, 2 to 8 percent slopes 
Tanna-Ethridge-Cabston complex, 8 to 25 percent slopes 
Teigen silty clay loam, 2 to 8 percent slopes 
Teigen-Julin complex, 2 to 25 percent slopes 

Terrad silty clay, 2 to 8 percent slopes 

Teton loam, 2 to 8 percent slopes 

Teton-Adel loams, 8 to 15 percent slopes 
Teton-Cheadle loams, 2 to 8 percent slopes 
Teton-Cheadle loams, 8 to 15 percent slopes 
Teton-Cheadle channery loams, 2 to 8 percent slopes 
Thebo clay, 2 to 8 percent slopes 

Thebo clay, 8 to 25 percent slopes 
Thebo-Weingart-Absher clays, 4 to 15 percent slopes 
Tibs-Whitecow cobbly clay loams, 25 to 60 percent slopes 
Tibs-Widen-Mocmont complex, 15 to 45 percent slopes 
Tigeron very gravelly loam, 15 to 60 percent slopes 
Timberg clay, 2 to 8 percent slopes 

Timberg-Castner complex, 2 to 8 percent slopes 
Timberg-Castner complex, 8 to 15 percent slopes 
Timberg-Castner complex, 15 to 45 percent slopes 
Tomty complex, 4 to 25 percent slopes 

Tomty-Delette complex, 8 to 25 percent slopes 

Turner loam, 0 to 2 percent slopes 

Twin Creek loam, 2 to 8 percent slopes 

Typic Albaqualfs, level 

Typic Cryaquolls, nearly level 

Typic Haplaquepts and Typic Haplaquolls, saline 

Typic Haplaquolls, moderately sloping 

Typic Ustifluvents, saline 

Vanda clay, O to 8 percent slopes 

Vanda-Nobeclays, 0 to 4 percent slopes 

Vebar fine sandy loam, 4 to 15 percent slopes 

Verson clay loam, 0 to 4 percent slopes 

Verson-Linnet clay loams, 2 to 8 percent slopes 
Weingart very stony clay loam, 2 to 8 percent slopes 
Weingart-Gerdrum clay loams, 0 to 4 percent slopes 
Weingart-Gerdrum clay loams, 4 to 15 percent slopes 
Weingart-Absher clays, O to 4 percent slopes 
Whitecow-Hughesville complex, 2 to 20 percent slopes 
Whitecow-Hughesville complex, 20 to 60 percent slopes 
Whitecow-Hughesville-Rock outcrop complex, 45 to 60 percent slopes 
Whitore-Firada cobbly clay loams, 15 to 60 percent slopes 
Widen-Hughesville-Lipke complex, 15 to 60 percent slopes 
Windham gravelly loam, 0 to 4 percent slopes 

Windham very gravelly loam, 2 to 8 percent slopes 
Windham very gravelly loam, 8 to 45 percent slopes 
Windham very stony loam, 2 to 15 percent slopes 
Winifred clay loam, 2 to 8 percent slopes 
Winifred-Castner-Norbert complex, 8 to 45 percent slopes 
Winifred-Judith clay loams, 4 to 8 percent slopes 
Winifred-Judith clay loams, 8 to 15 percent slopes 
Winifred-Linwell clay loams, 8 to 15 percent slopes 
Winifred-Windham-Eltsac complex, 15 to 45 percent slopes 
Work clay loam, 0 to 2 percent slopes 

Work clay loam, 2 to 8 percent slopes 

Yamac loam, 2 to 8 percent slopes 
Yamac-Delpoint-Yawdim complex, 4 to 25 percent slopes 
Yamac Variant loam 

Yawdim-Abor-Rentsac complex, 8 to 60 percent slopes 
Yawdim-Delpoint-Rock outcrop complex, 25 to 50 percent slopes 
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County or parish 
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and large airport) 


Land grant 

Limit of soil survey (label) 

Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
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(sections and land grants) 
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Divided (median shown 
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Other roads 
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State 

County, farm or ranch 
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(normally not shown) 
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Gravel pit 
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MISCELLANEOUS CULTURAL FEATURES 


Farmstead, house 
(omit in urban areas) 


Church 
School 


Indian 
Indian mound (label) £N Mound 


Tower 
Located object (label) 
Tank (label) 
Wells, oil or gas 


Windmill 


Kitchen midden 


WATER FEATURES 


DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 
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Other than bedrock 
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SOIL SAMPLE SITE 
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Clay spot 
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Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
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Rock outcrop 
(includes sandstone and shale) 
Saline spot 
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Severely eroded spot 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 
Coordinate grid ticks and land division corners, if shown, are approximately positioned 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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Base maps are orthophotographs prepared by the U S Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography 


This soil survey map was compiled by the US Department of Agriculture, Soil Conservation Service, and cooperating agencies 


FERGUS COUNTY, MONTANA NO. 6 


SHEET NUMBER 7 


ΜΟΝΤΑΝΑ 


SOIL SURVEY ΟΕ FERGUS COUNTY, 


R. 17 E. | R. 18 E. 


(8 1əəus suror) 


1334 000 S89 
1 E 


y EE Ss 


2 030 000 FEET 


| (Joins sheet 16) 


y 


1333 000 $69 T : (9 1əəus suior) 


nede ln 


`pəuonisod Ajajewixoidde ase ‘UMOYS J! 'SJƏU102 UOISIAIp puej pue SY91} PUB a}eUIPI009 
"Kude1830j0ud jeuae //6[ pue S/61 Woy “KƏAInS |83130039 'Ιομ9χυ! au) jo Juaunsedag 'S'n eu) Aq pajedejd sydei8030ydou)Jo 918 sdeu oseg 
`sər9uə8ə 3uijejadooo pue 'ə3IA19S UONJEAI@SUOD [Ios 'ΘΙΠΊΙΠΟΜΔΝ jo jueuniedag S'N eu) Aq pejiduioo sem dew Kaans [105 siUy 


4 "ON ΥΝΥΙΝΩ͂Ι “ALNNOD SNAJA 


2ΜΙΙΕ5 


1⁄2 1⁄4 


3⁄4 


2 KILOMETERS 


05 


SCALE 1:24000 


SHEET NUMBER 8 


MONTANA 


SOIL SURVEY OF FERGUS COUNTY, 


2 000 000 FEET 


(Joins sheet 1) 


R. 18E.|R. 19E. 


8 ON VNVLNOW ΑΙΝΠΟΟ S933 


"semueBe Bul)010d002 pue ‘BIAIS UOIJEAIBSUOD l!0S *enj|n2uBy jo )ueunedeg S'N eu) Ag pejiduioo sem deu AeAms |105 siU]. 
“Aydei8030Ud |8ue8 (61 pue G/61 uoJ) ‘ABAING je2180j099 'Ιομ9}υ| eu) jo jueunedeg 's'n eu) Aq peiedeid syde18030ydoy]J0 eje sdeu eseg 
`pəuonisod Aja} ewixosdde ee “UMOYS J! 'SJ9u102 UOISIAIp pug| PUB 5χο|} PUB ejeuipoo 


4eeus sutof) ο 


‘NEC 1| N ¿¿ 1 


1334 000 589 


2035 000 FEET 


(Joins sheet 17) 


2 MILES 


1⁄2 1⁄4 


3⁄4 


2 KILOMETERS 


0.5 


SCALE 1:24000 


SHEET NUMBER 9 


ΜΟΝΤΑΝΑ 


SOIL SURVEY ΟΕ FERGUS COUNTY, 


(Joins sheet 2) 


ui 
o 
N 
a 
ui 
o 
EH 
c 


- "ae ND 
1333 000 S69 [9 904s sur 


`pəuonisod Ajayewixosdde ase ‘UMOYS J! 'S1Əu103 UOISIAID puej pue SO!) pu 3)8u1p1009 


"Kude130j0ud jeuae {61 pue S/61 wo 'KaAins |85[8ο|ο99 'J0u8)uj ou) Jo yuouniedeg 'S'n eu) Aq pêiedaid sydei8oyoydoy)io 6/8 sdeu 9588 


"semuaBe Bul)e19d002 pue 'ə3IAJƏS uoijeAresuo) [ios 'aim)jnou8y jo 1uəuniedəq S'N eu) Ag pejiduio2 sem dew K9AIns [105 siU) 


6 ὋΝ VNVLNOW ‘ALNNOO 5ΠΘἃ34 


2 090 000 FEET 


(Joins sheet 18) 


2 MILES 


1/2 1/4 


3/4 


2 KILOMETERS 


0.5 


SCALE 1:24000 


2 120 000 ΕΕΕΤ 


SHEET NUMBER 10 


MONTANA — 


SOIL SURVEY OF FERGUS COUNTY, 


R. 20 E.| R. 21 E. 


(Joins sheet 3) 


ΟΙ ὋΝ VNVLNOW 'ALNnOO Sn9334 


"50190938 3uije10dooo pue ‘BIIAIOG vor eAresuo) [ios 'ΘΙΠΙΙΠΟΜΣΝ jo jueunJedeg S'N eu) Aq pe[iduio2 SEM dew KeAInS [105 SIY 


"Kudej8ojoud jeuee //6] pue 9/61 Wo ‘ABANS [e2/80j095 'joueju| ou) jo jueuniedeg ς ῃ əu) Aq paedasd sydesBozoydoyyo 918 sdeu eseg 


"peuonisod Ajojeurxojdde ae 'uMous µ 'S/8UJ02 UOISIAIp pUE| PUB syoij ρμ8 0)8UIpJ009) 


ka 
1333 000 S69 (LL 1995 surop) ë 


1333 000589 


I (Joins sheet 19) 


2 095 000 FEET 


2 MILES 


1/2 1/4 


3/4 


2 KILOMETERS 


0.5 


SCALE 1:24000 


FERGUS COUNTY, ΜΟΝΤΑΝΑ ΝΟ. 11 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 
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Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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Base maps are orthophotographs prepared by the US Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography 


This soil survey map was compiled by the US Department of Agriculture. Soil Conservation Service, and cooperating agencies 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography 
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Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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FERGUS COUNTY, ΜΟΝΤΑΝΑ ΝΟ. 45 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
FERGUS COUNTY, MONTANA NO. 46 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 
FERGUS COUNTY, MONTANA NO. 48 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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FERGUS COUNTY, ΜΟΝΤΑΝΑ ΝΟ. 51 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 
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FERGUS COUNTY, ΜΟΝΤΑΝΑ ΝΟ. 59 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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FERGUS COUNTY, ΜΟΝΤΑΝΑ ΝΟ. 65 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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FERGUS COUNTY, ΜΟΝΤΑΝΑ ΝΟ. 67 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 


SOIL SURVEY OF FERGUS COUNTY, MONTANA — SHEET NUMBER 67 


* 
____2 250000 FEET v _ κ Β.25Ε.|Β.26Ε. (Joins sheet 54) 


T. 20 N.| Te2IN. 


(Joins sheet 66) 
" (Joins sheet 68) 


zy tra Y τ αν ' = D Nac e £e AES 3 Ë AE = — ΕΚ 5 ; Y —o - E "m" “ "νυν. “Ὦ - 
R. 25 E.|R. 26 E. (Joins sheet 82) 122/5000 FEET 


1 3⁄4 1⁄2 1⁄4 0 2 2 MILES 


1 0.5 0 1 2 KILOMETERS 
SCALE 1:24000 


zZ 


89 ὋΝ VNVLNOW 'ALNDnOO Sn9343 


"seiuose 3uije1edooo pue ‘IAMS uoreAresuo? [Ios 'enjjnousy jo jueunJedog ‘S'N eu) Aq pejiduioo sem dew INNS [105 siU 
"Kude130j0ud jeuee //61 pue G/6T Woy 'κϑλιης j2180J089) 'Ιομ9}υ| eu jo )ueunJedeg ‘S'N Ay} Aq pejedejd sydei8030ydoy)J0 ae sdew 0588 
"peuonisod Ajo eunxoidde 918 ‘UMOYS J! 's19uJ02 UOISIAIp DUE] pue SY91} PUB ejeuipaoon 


= L. 
7 2 
o - 
š | š 
< < 
© - 
E E 
R 8 
š É 
o 
s 1334 000 0£t 
Ύ (LLC 199us surop) 'NSI'L |'N vl 
1334 000 SSt 
nj 
sl 5 
5 H 
8 8 
š š 
εἰ Ë 
i i 
00 uil 
© " a 
a : : 
IB g 
= N 
5 
= 
Ad 
= EJ Š = — Y ff: 
ΕΗ 'N SI `1 (zoz 1əəus sutor) 5. F: 
T 
[77] 
| 
< 
Ζ 
< 1334 000 S29 
-- 
= 
o 
=} 
z 
3 
[9] 
o 
o 
5 
cS 
x 
ui ο] 
τα m; 
ar 8 
° & 
> 
LJ 
> 
& 
> 
D 
= 
o ui 
á Ñ 
Jæ 
uj 
[ο] 
: N 
ac 
ui ^i 
ive} 
AI 
a 
2ο 
A c 
q 3 
E 3 
E: 1° 


` 


ΝΤΟ LP N OZ L (Z9 1904s suror) 


w. ü 


3000 AND 5000-FOOT GRID TICKS 


3000 AND 5000-FOOT GRID TICKS 


INSET B 


ΙΝΡΕΤΑ 


2 MILES 


1⁄2 1⁄4 


3⁄4 


2 KILOMETERS 


05 


SCALE 1:24000 


(Joins sheet 100) 


QAWANA ? 
IE 
EEE: rabies aus, prs 


2 KILOMETERS 


SHEET NUMBER 69 


er y UN 
ντ 


3000 AND 5000-ΕΟΟΤ GRID TICKS 


MONTANA 


SCALE 1:24000 


S= 
= 
z 
=] 
Q 
° 
N 
D 
[9] 
oO 
L.I 
orm 
LL 
o 


SOIL SURVEY 


1 815 000 FEET 


1334 000 09S 


pauonisod Ajayewixosdde 918 "UMOYS J! 'S19U103 UOISIAID puej pue SY91} PUB Θ1ΕΙΙΡΙΟΟΟ 
Kudei80j0ud jeuae //6[ pue G/61 WO 'Â9A4nS |82180J095) "10! | Əy} jo jueunjedag S n eu) Aq ροιεάοιά sydei80)0ydoy)J0 aie sdeu aseg 
`səi92uə8e Buljesad009 pue 'ə3IA19S UOI)EAJ9SUO3 [ος 'enjjnou3y jo )uaunJedag `S n u) Ag Pajidwos sem dew Aaains [105 Siy 


69 "ON VNVLNOMW 'ALNnOO 5ΠΘ834 


OZ ὋΝ VNVLNOW ‘ALNNOO S934 


'5θιουθδε 3ui]eadooo pue 'Ə3IA19S u0!]BAJ9SU02 [ios 'ΘΙΠ]ΙΠΟΗΣΥ jo jueuriede( `S ῃ eu) Aq pejiduioo SEM dew AMNS [IOS SIUJ 
“AydesBoyoyd jenae //61 pue G/6T Woy 'AƏAmS je2r80J085) 'OUƏlU| au) jo JUaWYedaG S'N eu) Aq peredajd sudej80]0udoujio ase sdeu oseg 
“peuonisod Ajo] eurxojdde ase 'UMOUS j! 's19UJ02 U0ISIAID puej pue SY91} PUB əleu!pio00 


1 905 FEET 


Poi κ. 


SHEET NUMBER 70 
2 KILOMETERS 


= 
κ. 
o 
3 
“ 


MONTANA 
SCALE 1:24000 


a] (Joins inse 


OF FERGUS COUNTY, 


ως ἂν 
"ao bae σνα 


SOIL SURVEY 


1880000 FEET] (Joins sheet 86) 


N 
| 13 E. IR. 14 E. 


ΡΗΕΕΤ NUMBER 71 


ΜΟΝΤΑΝΑ 


SOIL SURVEY ΟΕ FERGUS COUNTY, 


108 
220 


(ZZ 99 sutor) 


1334 000 S6S 


(Joins sheet 56) 


1910 000 FEET 


R. 14 E. IR. 15 E. 


“pauonisod Kjojeuixoidde ase 'UMOUS JI 'SJ9UJ02 U0ISIAIp puej pue syorj PUB ajeuipioo) 
“Kydei80)oud jeuae / /6| pue G/61 WO ‘AINS |Ε2Ι8Ο|οΘΘ '1019]u| au) jo juaunjedag S'N eu) Ag Pasedaid sudei30j0udoujio ase sdeu əse g 
"SeiuaBe 3urje1adooo pue 'ə3IA19S uoijeAjasuo? [ios 'aunjjnou8y jo )uaunedag “S'N 91} Aq periduioo sew dew KaAins [05 siU 


IZ ὋΝ VNVLNOMW ‘ALNNOO Sf19334 


2 MILES 


1/2 1/4 


3/4 


2 KILOMETERS 


05 


SCALE 1:24000 


σὲ ON VNVLNOMW ‘ALNNOO SNDYI4 


“seiouoBe 3uije1adooo2 pue 'ə3IA19S UOI)EAI2SUO) [Ios 'aJnjnou8y jo ueunedeg `S ῃ eu) Aq pejiduio9 sem dew Aans [105 Sy 
"Audej80j0ud jeuae //61 pue G/61 Wo ‘AINS 301089 'j0u8]u| eu) jo jueurjedeg 'S'n au) Aq pasedaid sudeij30j0udoujio ase sdeu aseg 
"pauorisod Ajayewixosdde aie "UMOYS J! `SJ9U103 UOISIAIp pue pue yo pu 


1əəus suio[) 


» 


11965 000 FEET 


SHEET NUMBER 72 


5 
N 
ul 
sl 
< 
2 


OF FERGUS COUNTY, MONTANA 


SOIL SURVEY 


SHEET NUMBER 73 


MONTANA 


SOIL SURVEY OF FERGUS COUNTY, 


1334 000 G6S 


cì (py 


s suior) 


m^ ww 


(Joins sheet 58) 
(Joins sheet 89) 


_ /— 
Φ 


Β.16Ε.|Β.17Ε. 


1 970 000 ΕΕΕΤ 


13340005091 ^ m NOL (Z Z 4904s sutor) 


pəuonisod Aja] euixoidde 518 "uwous j! 's19u109 U0ISIAIp PUe| pue SY91} PUB ejeuipjoog 
'Aydei8ojoyd jeuae //6] pue GLE Wos ‘Kanung je2rB0j0a9 onau) aU) jo juauedag S ñ eu) Aq pajedaid sydei8ojoydouy)io aie sdeu əse g 
`Səiuə8e 3uije1ad002 pue 'ə3iA19S uoijeAjasuo?) [ios 'aimjnou8y 10 )uaunedag `S f eu) Aq periduioo sem dew KaAins [105 siu 


εξ ὋΝ VNVLNOW 'ALNDn0OO Sn9333 


2 MILES 


1⁄2 1⁄4 


3⁄4 


2 KILOMETERS 


05 


SCALE 1.24000 


SHEET NUMBER 74 


MONTANA 


SOIL SURVEY OF FERGUS COUNTY, 


R. 17 E.1R. 18 E. 


(Joins sheet 59) 


V4 ON νΝΝΙΝΟΝ ALNDOO S934 


“seiouo8e 3urjeedooo pue 'ə3IA19S uoreAresuo) [Ios 'aJn)jnou8y jo jueunjedaq 'S'n eu Aq pejiduioo sew dew KaAins [05 siUy 
“AydesBojoyd jeuae //61 pue G/6T Woy ‘Aang je2180J085 '1009]u| au) jo jueunjedeg ‘S'N Ay} Aq pejedejd sydei80)0ydoy)40 ase sdeu aseg 


"peuonisod Ajojeunxojdde 918 'UMOUS J! 's19uJ02 UOISIAIp pue| pue SY91} pu ejeuipi00) 


(Joins sheet 90) 


2 000 000 FEET 


2 MILES 


1/2 1/4 


3/4 


2 KILOMETERS 


0.5 


SCALE 1:24000 


75 


FERGUS COUNTY, MONTANA ΝΟ 


This soil survey map was compiled by the U.S. Department οί Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


A ΝΟ. 


ERGUS 


SHEET NUMBER 91 


ΜΟΝΤΑΝΑ 


SOIL SURVEY ΟΕ FERGUS COUNTY, 


1334 000 08S 


2 060 000 FEET 


(Joins sheet 75) 
(Joins sheet 107) 


9 33 
2 035 000 FEET 


R.18 E.|R. 1 


(06 1əəus suior) 


"peuonisod Ajo euixoudde 918 ‘UMOYS J! 's19U102 U0ISIAID pue| pue SY91} PUB 9ΥΕΙΙΡΙΟΟΟ 
“hydesBoyoyd jeuae {161 pue GLET UOJ) 'Κϑλιης |83130039 '10093u| au) jo ῃυϑυιμϑάϑῃ 'S' 9u) Aq Pasedaid sudei30joudoujio 918 sdeu eseg 
“Soi2uo8e 3uije1adooo pue ‘AIMAS UOIJEAJBSUOD [ios 'a4n)jnou8y jo )uounedag `S`n eu) Aq pejiduioo sew dew AANS jjos SIUI 


16 ON VNVLINOIN ‘ALNNOO 5Π9834 


2 MILES 


1/2 1/4 


3/4 


2 KILOMETERS 


05 


SCALE 1:24000 


a 


SOIL SURVEY OF FERGUS COUNTY, MONTANA — SHEET NUMBER 92 


T. 19 NT. 20 N. 


(Joins sheet 91) 
(Joins sheet 93) 


(Joins sheet 108) 2 065 000 FEE ” : FS 
1 3/4 1/2 1/4 0 1 2 MILES 
1 0.5 0 1 2 KILOMETERS 


SCALE 1:24000 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 
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Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 
This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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Base maps are orthophotographs prepared the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 
This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 
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Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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FERGUS COUNTY, MONTANA ΝΟ. 139 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map was compiled by the U.S. Department οί Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 
Coordinate grid ticks and land division corners, if shown, are approximately positioned 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned 


500 000 FEET 


(Joins sheet 174) 


T. 16 N.I T. 17 N. 


2 125 O00 FEET 


R.21E.R.22E. 


R. 21 E.| R..22 E. 


3/4 


1/2 


SOIL SURVEY OF 


1/4 0 


FERGUS COUNTY, ΜΟΝΤΑΝΑ 


SHEET NUMBER 175 


2 MILES 


05 


1 
SCALE 1:24000 


2 KILOMETERS 


(Joins sheet 165) 


(Joins sheet 183) 


2 155 000 FEET 


(Joins sheet 176) 


490 000 FEET 


z. 


ΓΞ 
m 
hv 
[ra 
8 
D 
[5] 
E 
S| 


SHEET NUMBER 176 


MONTANA 


SOIL SURVEY OF FERGUS COUNTY, 


R. 22 E.| R. 23 E. 


(Joins sheet 166) 


941 ὋΝ VNVLNOW ‘ALNNOO Sn9N34 


`səjipguə8e Surjeedooo pue 'ə3IA19S uorjeAiasuo) [Ios 'enjjnousy jo jueunjedeg 'S'n 91} Aq pəliduio3 sem dew KaAInS [IOS 511]. 


"Kude180)0ud jeuee //6T pue S/61 Woy ‘Aaring [e2180J085 'ioue3uJ au) jo queunjedeg `S n euì Aq pasedaid sydei80)0ydoy)Jo 918 sdew oseg 


“pouonisod Kjojeuixoidde aie "uwous J! 's19uJ09 UoISIAIp pue] pue SY91} PUB a)euIpioo) 


'"INZLL[N9T 1 


(SZ 1 199us suror) 


2 160 000 FEET 


R. 22 E.IR.23E. 


"(Joins sheet 184) 


2 MILES 


1/2 1/4 


3/4 


2 KILOMETERS 


0.5 


SCALE 1:24000 


| 


R.16E | R.17 F _ 


(Joins sheet 169) 


SHEET NUMBER 177 


MONTANA 


SOIL SURVEY OF FERGUS COUNTY, 


1 940 000 FEET 


(Joins sheet 168) 


1334 000 G8; 


Ν91 L — ___| 1333 000 Sp 


Fr" 


— 


k. 
"ERNEUT 


š $ $ 
uge: ΠῚ 


`pəuonisod ἀΙΘ]Ειµιχοιάάε 918 'UMOUS ji '5ιθυ1οο UOISIAID puej pue sxyor PUB ejeuipJoo) 
“AydesBoyoyd jeuae z467 Pue GLET OJ) 'άθλιης [81801089 'Ιομϑ]υ| au) Jo )ueuniedeg `S n eu) Aq pejedaid sudejSojoudoujio ae sdeu oseg 
"saiuoBe 3uije18do02 pue 'ə3IA19S uoneA1əsuo2 [ios 'aJn)jnou8y Jo ῃυϑωμθάϑῃ `S ῃ eu) Aq pejiduioo sem dew KaAins [05 Siu] 


LLI ON VNVLNOW ‘ALNNOO SNDYAS 


1 965 000 FEET 


— (Joins sheet 185) 


2 MILES 


1/2 1/4 


3/4 


2 KILOMETERS 


05 


SCALE 1:24000 


SHEET NUMBER 178 


MONTANA 


SOIL SURVEY OF FERGUS COUNTY, 


R. 17 E.|R. 18 E. 
2 000 000 FEET 


(Joins sheet 170) 


BLI ON VNVLNOW 'ALNDnOO S934 


“seioue8e Βυιγειθάοοο pue 'ə3IA19S uorjeAiesuo) [05 'enjjnousy jo jueuniedeg 5 ῃ eu) Aq pejiduio2 sem dew AJANS [105 51] 
"Kude180j0ud jeuoe //61 pue G/6T Wo) 'κϑλιης |e2180j0o5) 70u8]u| eu) jo jueuniedeg `S`n eu) Aq pejedejd sudei30j0udoupio ase sdeu aseg 
“pauol)isod Ajojeuxojdde aie 'UMOUS JI 5/902 UOISIAIp puej pue SY91} pu ajeuipioo) 


(64 | 499ys suior) 


2 2" GSK it 


(ZZ 1 1995 suiof 1334 000 SZ? 


(Joins sheet 186) 


1 970 000 FEET 


2 MILES 


1/2 1/4 


3/4 


2 KILOMETERS 


0.5 


SCALE 1:24000 


SHEET NUMBER 179 


MONTANA 


SOIL SURVEY OF FERGUS COUNTY, 


R. 18 E119 E. | 


(Joins sheet 171) 


000 000 FEET = 


(081 4904s suio[) 1334 000 S4 


2 030 000 FEET | 


(Joins sheet 187) 


5 iy σπα τω qn "ag Sali n 2 yw) c 


ο (821 499ys suiof) 'N9I'L 


"peuonisod Ajayewixosdde ase ‘UMOYS J! 'SJƏU102 UOISIAIp puej pue SY91} PUB ajeuipioo 
"Kudei30j0ud jeuae //61 pue S/61 Woy ‘Kaung |e2180J025 '10u9]u| au) jo jueunjedag ‘S'N eu) AQ pasedaid sydei8oyoydoy)Jo 918 sdeu aseg 
-5ο[ου938 Ἀυι]ειοάοο» pue 'ə3IA19S UOIJEAJBSUOD [Ios 'ΘΙΠΊΙΠΟΜΒΝ jo jueunedag 's'n uj Aq pəliduuo3 sem dew AINS [05 sy 


641 ὋΝ VNVLNOW ‘ALNNOO Sn9334 


2 MILES 


1/2 1/4 


3/4 


2 KILOMETERS 


05 


SCALE 1:24000 


081 ON VNVLNOW "ALNNOD Sr 


“seiouo8e 3urejedooo pue 'ΘοΙλιος uoleA1əsuo?9 ios 'aimjnou8y jo jueuniedag `S f euj Aq pejiduioo sem dew KINS [105 siut 
"Kude80j0ud jeuae //6T pue G/61 Wo 'KəAmnS [62180085 'Ιομ9}υ| eu) jo )ueunJedeg ‘S'N eu) Aq pasedaid sude130j0udoujio ae sdeu 0588 
"peuonisod Ajo) eurxojdde ase 'uMous J! 's19uJ02 UOISIAIp puej pue syor PUB ejeutpjoo) 


13343 000 G8p 
CRIMES ΠΤ 


Ld 1 


SHEET NUMBER 180 
2 KILOMETERS 


š 
M 
a 
ω 
al 
< 
2 


MONTANA 


Neu wm -— 5 


Pd 


OF FERGUS COUNTY, 


SOIL SURVEY 


2 035 000 FEET 


(Joins sheet 172) 
(Joins sheet 188) 


SHEET NUMBER 181 


MONTANA 


SOIL SURVEY OF FERGUS COUNTY, 


(281 iooys suro) 1334 000 Sv 
X M ἵ j x `. 


τ 


(Joins sheet 189) 


2 090 000 FEET 


2 065 000 FEET 


R. 19 ÎR. 20 E. 


`pəuonisod Ape) euixoidde 918 'UMOUS J! 'S19U102 UOISIAIp puej pue soy PUB ê)euipioo) 


'Kydei8o)oyd jeuae //6] pue G/61 OJ) ‘ABAING je2180j085) ouau] au) jo 1uəuniedəq 'S'n eu) Aq peiedaid sude;8o1oudoulio 516 sdeu oseg 
'$912093e Bulyesado0d pue 'ə3IA19S UOIJEAIBSUOD [ios 'aun)jnou8y jo 1uəuniedəq 'S'n eu) Aq pejiduioo sem dew Aanuns [105 διῇ] 


181 ὋΝ VNVLNOW ‘ALNNOO ϑΠϑ834 


2ΜΙΙΕ5 


1⁄2 1⁄4 


3⁄4 


2 KILOMETERS 


05 


SCALE 1:24000 


Z 


SOIL SURVEY OF FERGUS COUNTY, MONTANA — SHEET NUMBER 182 


R. 20 EJ Rol, (Joins sheet 174) 


= 
y (Ff 
[er] 
Ju- 
[5] 
S 
O 
oo 
τ 


T (Joins sheet 183) 


(Joins sheet 181) 


T. 16 N. 


$ 3/4 1⁄2 1⁄4 0 1 2 MILES 
1 05 0 1 2 KILOMETERS 


SCALE 1:24000 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 
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Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 
Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography 
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Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned 


(Joins sheet 222) 


SOIL SURVEY OF FERGUS COUNTY, MONTANA 


1⁄4 0 1 


05 


0 1 
SCALE 1:24000 


SHEET NUMBER 223 


2 KILOMETERS 


2 MILES 


(Joins sheet 231) > 


at [7 


2 030 000 FEET 


ES 
x 
εν 
N 
- 
° 
Jo 
N-E 
5 
" 
£ 
o 
2 
2 
° 
2 
Ei 


zZ 


YZZ ὋΝ VNVLNOW ‘ALNNOO ΘΠΘΧΗ33 


"sermueBe 3uije;adooo pue "2314185 UONJEA@SUOD ος 'aunjnousy jo )ueun4edog `S ῃ eu) Aq peiduioo sem dew ABANS [05 SIU]. 
“AydesBoyoyd jeuae //61 pue S/61 WO 'έϑλιπς [e2180J099 '!ομϑ]υ! 94) jo zuawyedag S'N eu) Ag pejedeid sudei20]0udoujjo 918 sdeu oseg 
"peuonisod Ajajewixosdde ase *uMous J! 's19u102 UOISIAIp pue| pue sor) PUB 9jeurpoo 


1334000 01t i (szz ioeys suior) Ντ LINET IL 


SHEET NUMBER 224 
2 KILOMETERS 


SCALE 1:24000 


< 
= 
< 
= 
Zz 
° 
= 


OF FERGUS COUNTY, 


SOIL SURVEY 


(ezz says surop) 


N 
l 18E.R. 19 E. (Joins sheet 215) — a^ 


ozz says surop) 
as 


(Joins sheet 216) 


2 KILOMETERS 


SHEET NUMBER 225 


MONTANA 


SCALE 1:24000 


= 
2 
o 
o 
[2] 
2 
o 
[54 
Lu 
Lu 
LL. 
o 
> 
Lu 
> 
a 
2 
o? 
= 
° 
o 


(pzz 1995 suior) N VI l|JN€T'L 


`pəuonisod jo) euixojdde 918 ‘UMOYS j! 'S49uJ09 UOISIAID pue| pue syor pu3 3}euip1009 
“Kydei8oyoyd jeuae 7/6] pue S/61 Woy ‘ABAING [82130029 'uouƏlul au] jo jueunjedeq "S f au) AG pêiedaid sydei8oyoydou JO oie sdeu aseg 
“soj2u08e Bui)eJado0d pue 'οοἰλιος UO!}AIBSUO [ος “əsmmin3usy jo jueuniedag “S'N eu) Aq Pajydwod sem dew KANS [I0$ SIUI 


SZZ ὋΝ VNVLNOMW ‘ALNNOO S 193343 


= 
m 
m 
u. 
8 
e 
NI 
| 
| 


SHEET NUMBER 226 


MONTANA 


SOIL SURVEY OF FERGUS COUNTY, 


(Joins sheet 217) 


R. 20 E.JR. 21Ε. 


966 ὋΝ VNVLNOW ‘ALNNOO 5Πϑ834 


'se(uese Bulleiədoo2 pue ‘IMAS uonemasuog los 'ΘΙΠΊΙΠΟΜΔΥ jo zuawyiedag ‘S'N eu) Aq pəlidu,o3 sem dew Aans [I0S 511]. 


“AydesBojoud jeuae //61 pue G/6T Woy ‘Aeaing |23130099 'Joue)uy əy} jo Juewpedeg 'S'n eu) Aq paredasd sydei8030ydoy)Jo 918 sdew əse g 


`pəuonisod Ajojeunxoidde ase "UMOYS J! 'SJ0UJ09 U0ISIAID pue| pue SY91} PUB a}eupI009 


(zzz 1əəus surop) Noel LINET LL 


L p Á R N x 


2 MILES 


1⁄2 1⁄4 


3⁄4 


2 KILOMETERS 


05 


SCALE 1:24000 


SHEET NUMBER 227 


MONTANA 


SOIL SURVEY OF FERGUS COUNTY, 


25^ 


li 
m 
μι 
u 
o 

| 3 
uo 
a 
ου 


(Joins sheet 218) 
(Joins sheet 236) 


(977 1əəus suior) Ντ L|NEI'L 


`pəuonisod Ajøjeunxoidde 918 ‘UMOYS J! 'SJ9u103 UOISIAID pUe) pue syor pu ə1eu!pioo0 
“Rydei8o)oyd jeuae //61 pue S/61 Wo) 'KoAing 821801039 'J0u0uJ au Jo jueunjedog `S`n 34} Ag pə2edə1d sydei80yoydoy)Jo aie sdew 9588 
`sə19uə8e ϑυιχβ!θάοοο pue 'ə3IA19S ΙΟΙΙΕΛΙΘ5ΜΟ0 [Ios 'ΘΙΠΙΠΟΜΣΥΝ jo )ueunedeg 's'n au) Aq pejiduioo sem dew KaAins [I0$ SII 


LZZ ὋΝ VNVLNOMW ‘ALNNOO Sn9MN34 


2 MILES 


3/4 1/2 1/4 


1 


2 KILOMETERS 


05 


SCALE 1:24000 


SOIL SURVEY ΟΕ FERGUS COUNTY, MONTANA — SHEET NUMBER 228 


(Joins sheet 219) 
= TZ 


να 
FERGUS COUNTY, ΜΟΝΤΑΝΑ ΝΟ. 228 


> 
2 
Qa 
5 
t 
8 
o 
= 
a 
5 
= 
5 
5 
m 
mM 
o 
- 
; 2 
£ 
sr 
$59 
= 
o 
SE 
2 
2 x 
° o 
£ š 
Š ° 
as 
as 
58 
sg 
: oO 
N ii 
-~ T 
E F3 = š 
e 8 ΗΠ 
i i BS 
š š š 5 
2 2 
š = š š 
Rs 5 
3 £ z Ë 
ο] >a 
3 a 
: 2 2 & 
s = 
Sø 
e? 
e 
" 
$ > 
5 a 
z z 
& Š 
£ ὁ 
pa 
ii 
85 
oe 
2 
o 
= 
a 
e 
< 
£ 
ο 
5 
Lj 
Š 
a 
Ld 
E 
L4 
2 
ο 
co 


“ 
s 
S 
(4 
s 
L] 
5 
be 
£ 
Ξ 
° 
š 
- 
€ 
5 
s 
£ 
È 
5 
° 
c 
5 
= 
s 
š 
s 
° 
z 
5 
o 
© 
a 
o 
2 
š 
= 
3 
2 
= 
E] 
< 
s 
t 
© 
Ε 
= 
= 
s 
a 
2 
° 
ø 
9 
2 
Ξ 
> 
5 
- 
= 
‘a 
8 
a 
- 
= 
ae 
E] 
E 
5 
[4 
5 
a 
e 
tJ 
a 
= 
= 


2 MILES 


1 2 KILOMETERS 
SCALE 1:24000 


SHEET NUMBER 229 


ΜΟΝΤΑΝΑ 


SOIL SURVEY ΟΕ FERGUS COUNTY, 


‘A v 


"peuonisod /Jeeunxoidde 918 ‘UMOYS J! 'SI9uJ09 U0ISIAID DUE] pue SY91} pus aj &uipio0) 
"KudeiBoyoud jeuae //61 pue G/61 Wo1 ‘Aang [βοϊδο[οο9 ')002]u| ou) jo juaunjedag ‘S'N uj Ag paredeud εσειδοιοιάοιμο ase sdeu 9588 
*seiuase ϑυ!γϑ194ο05 pue `ə3IA19S uoi eAi9su0? [ios 'onjjnausy jo jueuniedag 'S f eu) Aq pejidujoo sem deu Aans [I$ siuy. 


622 ON VNVLNOW ALNITOO S933 


2215000 FEET - 


(Joins sheet 238) 


2 MILES 


1/2 1/4 


3/4 


2 KILOMETERS 


0.5 


SCALE 1:24000 


SHEET NUMBER 230 


MONTANA 


SOIL SURVEY OF FERGUS COUNTY, 


OEZ ὋΝ VNVLNOW ‘ALNNOO Sn9M3d 


‘Saue Ἀυ]]ειθάοοο pue ‘BIMAS uoreAresuo) [ios 'enjjnausy jo jueuniedag 'S f) eu) Aq pəlidu)o2 sem dew ANNS [105 SIY] 
"Kudej30j0ud jeuoe //61 pue G/6T Woy 'Κϑλιης je2180J085) 'Ιομ9γυ| au) jo jueunjedeg "sn eu) Aq paiedaid suder80]0udoujio 918 sdeu 9585 
"peuonisod Ajojeunxojdde 918 ‘UMOYS J! 's19uJ02 U0ISIAID puej pue syor pu? ajeuipioo 


(8y 1əəus suior) 


t 
mi 
m 
ΒΒ 
o 
RH 
co 
2 


(Joins sheet 239) 


2 MILES 


1⁄2 1⁄4 


3⁄4 


2 KILOMETERS 


0.5 


SCALE 1:24000 


FERGUS COUNTY, ΜΟΝΤΑΝΑ ΝΟ. 231 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies 


FERGUS COUNTY, MONTANA NO. 260 


SHEET NUMBER 261 


ΜΟΝΤΑΝΑ 


SOIL SURVEY ΟΕ FERGUS COUNTY, 


(Joins sheet 251) 


E 
[m 
m 
B 
8 
[2] 
«| 


(096 4204s sutor) 


“pouonisod Ko] euixoidde 918 "uMous JI 'SIƏU103 UOISIAIp puej pue sor] PUB Θ1ΕΙΙΡΙΟΟΘ 


"Kude80j0ud jeuae //6[ pue S/61 uioJj 'Κθλιης 183130039 !ομϑχυ! ou) jo jueunjedeq 'S f au) Ag paredeid sudeiSojoudoujio ase sdeu oseg 


-59|ο198ε 3uijeadooo pue ΄θοιλιθς uorjeAiasuo? [Ios 'eunjjnou3y jo )ueunedag "S f au) Aq pejiduioo sem dew KINS [105 SIL 


192 ὋΝ VWNVLNOW ALNf(10O Sn943d 


"N ct L 


Ντι 


(Joins sheet 270) 


2 MILES 


1⁄2 1⁄4 


3⁄4 


2 KILOMETERS 


0.5 


SCALE 1:24000 


Z 


E 
= 
“o 
N 
3 
£ 
ri 
^ 
£ 
o 
2 


335 000 FEET 


Greathous 


Peak 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies 


This soil survey map was 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1977 aerial photography 


Coordinate grid ticks and land division corners, if shown, are approximately positioned 
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